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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



fational application No. 

PCT/JP00/00926 



I. Basis of the report 



1. With regard to the elements of the international application:* 
the international application as originally filed 
the description: 

pages 

pages 

pages 



□ 



. as originally filed 

, filed with the demand 



, filed with the letter of 



□ 



the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement under Article 1 9 

, filed with the demand 



, filed with the letter of 



□ 



the drawings: 

pages 

pages 

pages 



, as originally filed 



, filed with the demand 



filed with the letter of 



| | the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 



filed with the demand 



filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

Thes e elements were available or furnished to this Authority in the following language which is: 

□ 

the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 

□ 

the language of publication of the international application (under Rule 48.3(b)). 

the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



□ 
□ 
□ 
□ 
□ 

□ 
□ 



The amendments have resulted in the cancellation of: 

□ 

the description, pages 

the claims, Nos. 

the drawings, sheets/fig 



5 I I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 



I. The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non obvious), or to be 
industrially applicable have not been examined in respect of: 

the entire international application. 



claims Nos. 



34-39 



because: 



the said international application, or the said claims Nos. 



34-39 



relate to the following subject matter which does not require an international preliminary examination (specify): 

The subject matters of claims 34-39 relate to a method for treatment of the human body by therapy, which does not 
require an international preliminary examination by the International Preliminary Examining Authority in 
accordance with PCT Article 34(4)(a)(i) and Rule 67. l(iv). 



□ 



the description, claims or drawings (indicate particular elements below) or said claims Nos. 
are so unclear that no meaningful opinion could be formed (specify): 



the claims, or said claims Nos. . 



□ by the description that no meaningful opinion could be formed. 

no international search report has been established for said claims Nos. 



. are so inadequately supported 



34-39 



2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide and/or amino acid 
sequence listing to comply with the standard provided for in Annex C of the Administrative Instructions: 



| | the written form has not been furnished or does not comply with the standard. 

| | the computer readable form has not been furnished or does not comply with the standard. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



. Statement 

Novelty (N) 

Inventive step (IS) 

Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



2-5,7-28,30,31,40 



1,6,29,32,33 



1-33,40 



1-33,40 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations 



The subject matters of claims 1, 6, 29, 32 and 33 do not appear to be novel, since document 1 [WO, 95-6410, Al 
(SmithKIine Beecham Corp.), 9 March, 1995 (09.03.95), & US, 5824696, A, & EP, 724387, Al, & JP, 9-502187, 
A, the claims, page 12, lines 14-21, page 16, lines 20-25, page 29, lines 14-17] and document 2 [WO, 97-34597, Al 
(Sanofi), 25 September, 1997 (25.09.97), & FR, 2746013, Al, & EP, 796617, Al, & JP, 11-507063, A, & US, 
5985915, A], claim 25, page 11, lines 8-14] respectively describe a percutaneous absorbent containing (1) a skin 
contact medium containing a compound having angiotensin II receptor antagonism and (2) a support medium. 

The subject matters of claims 2-5, 7-28, 30, 31 and 40 relate to (1) the above absorbent, in which the skin contact 
medium contains a fatty acid ester, polyhydric alcohol, nonionic surfactant and adhesive, (2) the above absorbent, in 
which the compound having angiotensin II receptor antagonism is specific, and (3) the use of a fatty acid ester, 
polyhydric alcohol and nonionic surfactant for preparing the above absorbent, and these constituent features are not 
described in document 1 or 2. However, document 3 [EP, 879597, Al (Tsumura & Co.), 25 November, 1998 
(25.1 1.98), & WO, 97-28794, Al, & JP, 9-208462, A, & JP, 9-208463, A, & JP, 9-208542, A, & US, 6054484, A, 
the whole document], document 4 [JP, 8-40896, A (Teisan Seiyaku K.K.), 13 February, 1996 (13.02.96) (Family: 
none), the whole document], document 5 [JP, 7 -330627, A (Sanwa Kagaku Kenkyusho Co., Ltd.), 19 December, 
1995 (19.12.95) (Family: none), the whole document], document 6 [ IP, 9- 299445, A (Sekisui Chemical Co., Ltd.), 
25 November, 1997 (25.1 1.97) (Family: none), the whole document], and document 7 [JP, 6 2-2231 18, A (Hisamitsu 
Pharmaceutical Co., Inc.), 1 October, 1987 (01.10.87) (Family: none), the whole document] describe fatty acid 
esters, polyhydric alcohols, nonionic surfactants and adhesives used for percutaneous absorbents, and document 8 
[EP, 459136, Al (Takeda Chemical Industries, Ltd.), 4 December, 1991 (04.12.91), & US, 519644 4, A, & US, 
4328919, A, & US, 5401764, A, & US, 5705517, A&US, 57031 10, A&US, 5962491, A&US, 6004989, A, & JP, 4- 
384171, A, & JP, 8-99960, A, the whole document, particularly Working Examples 29 and 44], document 9 [EP, 
520423, A2 (Takeda Chemical Industries, Ltd.), 30 December, 1992 (30.12.92), & US, 5243054, A, & JP, 5- 
271 1228, A, & US, 5354766, A, & US, 5583141, A, & JP, 9-183778, A, & US, 5736555, A, & US 58831 1 1, A, the 
whole document, particularly Working Example 1], and document 10 [JP, 9-100240, A (Sanofi), 15 April, 1997 
(15.04.97), & EP, 752249, A2, & FR, 2735365, Al, [claims], [0037], (particularly page 11, lines 6-9), [0052]] 
describe the same compounds as in claims 7-9 as the compounds having angiotensin II receptor antagonism. So, a 
person skilled in the art (1) could have made the skin contact medium of the above absorbent contain, as required, 
the fatty acid esters, polyhydric alcohols, nonionic surfactants and adhesives for percutaneous absorbents of 
documents 3-7, (2) could have used a fatty acid ester, polyhydric alcohol and nonionic surfactant for preparing the 
above absorbent, and (3) could have adopted any one of those described in documents 8-10 as the compound having 
angiotensin II receptor antagonism of the above absorbent. So, the subject matters of claims 2-5, 7-9, 10-28, 30, 31 
and 40 do not appear to involve an inventive step. 
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VI. Certain documents cited 



1. Certain published documents (Rule 70. 10) 



Application No. 
Patent No. 



Publication date 
(day/month/year) 



Filing date 
(day/month/year) 



WO,99/586734,A 1 1 1 November 1 999 ( 1 1 . 1 1.1 999) 04 May 1 998 (04.05. 1 998) 
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Priority date (valid claim) 
(day/month/year) 



06 May 1998 (06.05.1998) 



2. Non-written disclosures (Rule 70.9) 

Kind of non-written disclosure 



Date of non-written disclosure 
(day/month/year) 



Date of written disclosure 
referring to non-written disclosure 
(day/month/year) 
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» (c,_ 4 ) t;u^;us (#J, pWk hU7iz;M^, p-*h*v^> 

(2) (gift (c,_ 4 ) 7;bn^->-{£M (c,_ 4 ) 7)v*)vm ;*h + >-* 

^;k ih^ry/fMi') ; 

(3) 5£ : - CH (R 4 ) -OCOR 5 

C5£*. R 4 te (a) zKSH, (b) mm$t 1 - 6 <DiS$H L < te#&tKcD{£!&7 
10 (fli, *^Jk x^;k n-:/otf;k -fv:/nbf;k n-y^;k < y 

:/^;k t-^;k n-o^;k ^y^>m ^^-^>^;i/7^£) . (c) 

8(Dv^dt;1/+jps (^J> ~>^n^>^;k s^n'x^^k i>^o^\y^;u 
R 5 te (a) m^i^i - 6©a«it>L<tt^««i©{a»T;m i ;u 
15 m (tfk x^;k n-^Dk>, -f yyntfjk n-:/^;k ^v^;k 

sec-y^Mk t-y^;k n-^>5Mk ^fy^>f;k **-^>^;u&£) , (t>) 

mm%L2 -6<7>iSmfeL<tt»tt4»iOffi»7;Wy— (c) jssiitlfc 3 - 8 <£> 

t>L/<«H^^nT^Tt>ct^T , j-;us (#k Aoy>if, — ho, ism (C 

20 !_ 4 ) 7)V*c)V* i&m (C,_ 4 ) 7J^+'>?5:^4f UT^Tfe«fc^7i-;i/t& 

p-^DD^>>Uk 7iWk '>^7D^>^Jl/ *^-;k n^i^M^ 
>>kft<i:) , (d) KM3-8©y707;^feL<lii^nT^Tfccl;^ 

7U-;n (#y, AoyyiEf, - hD. (Cj_ 4 ) 7)\,*)\,. i&m (C,_ 

25 4 ) 7;i/3^y?ii:$WLT^Tt)cI:^7xz;i/ifc(j;7-7^S^a Tffift 

;k 7'j;k < V7°n^x;i,7^^(7)7;u^-— ;ugB£j#^ . (e) mm 

IgC^ ~hP, fa®. (C,_ 4 ) 7;U*;k {£& (C,_ 4 ) 7;Un^~>&££WLT 
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uTfc£^7x-;i/£fcte^7^i/S&:£) , (f) mm&i - s<Dmmhis< 

^-;i^+->. <y^>W*y. T^^>^;u^-^->^<h') , (g) m.mwt2 

-D^->&£) » (h) 0eSti&3 - 8<D->^nT;U^;U^-^'>S (#J. ->^o^ 
>5=-;U^-=lrv» v£ D'v^yJU^s^ ^ □ ^t/^U^^v&.E) . (i) ^ 
3$£$(3 - 8(D->? (#K ->^P^>3Mk i^P^^k S/^O'N 

10 ho, (C,.; TJMrJk {&m (C,. 4 ) 7;U3*S'fr<i:£WLT^T*>«J: 

^7i-i^fciit7^n^i*) Tti^n^it 1-3 <o&Ml7 >vu*is 

S (#J> ^>> ? n4 1 v, ^x^n^S'. P^>^>U* h^>, v^p^\=^ 

TJPn^SB&J^ . (j) iit3-8©y^D7M^ (#J, > 

15 i7D^>fJK v-^P^SWk ^P^^tei*) *>L<«B&£nTtrvr 
t>«fc^7U— (0.1. /\ny>g?. ~hn, fg$fc (C,_ 4 ) T)V*)V* i&m 

20 *>-SK£J^t>0>&<*:) *fctt(k) il^nT^Ttil^U-M^yl <#K 
7i;4y. p-Z^yxy+y, t7h + yHOAD^>llf. -hP, 
(C,_ 4 ) 7)V*)V. (C^,) T^O + ^fSWUT^Tfeit^iy^ 
ySfdit7h + yl^<!:) £tkT] T?S$n5iai**W6n5. 

25 H«» (C,. 4 ) 7)^JVm^1t\t7^)lS (M. fem. (C 2 _ 5 ) 7)Vi3/<M 

z>m<D&mM:£LTm^-£ftti m&znx^Tb^i&m. (c L _ 4 ) 7)v*c)v 
Sj ti^s&fcoa^tf ^ns) . /\py>^, ~hp, ->7 (c,_ 
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4 ) y;i/D=^->, l&V*L2fH£H£jK (Cj_ 4 ) TJUrJisX'W&ZnT^Tb&^T 

<, yj;, N-kHn^y^MA-f^ F<M (-C (=N-OH) 

— NH 2 ) , &Z>W3.mmznT^T%£^i&Wi (C,_ 4 ) 7^JHtfcli7-> 

;uan?-tn-€-*n«a[$nfc <n >>;pg» (2) xh^/u;ws, (3) 

10 hU7^D/^>7M>S[7=Hl (-NHSO,CF 3 ) , (4)U>»3k 
(5) 7.)l-fc>mm. (6) N, S, 0(D^^(^» H0£fcte2TO*±£^tT5~ 
71 (|ffSL<H5~61) Wfi^ft^tlT^Tfcct^Ii^iCJ:^ 

(V*:b«>S'&fi£<flKH*0 T^oTfeiK 
15 R'tlTIl ««SftTV>Tfc«fcVH£»"(C 1 _ 4 ) 7;i^;p (#y> *3\M/, 

p-ZhD^yyJ^a ^L<«T->^S (#1, {g^ (C 2 _ 5 ) 7)Vt>;^)V, 

2, 5-y*kHD-5-^V-l, 2, 4 -=^+^7*/— 3 -'T ;P (£f 
20 £L<te> 5=- h^yj;U) ^diyjy, N-fc KD+y^l/A'A-f $ ;b <$? 

s&EjS;*, x j±Bii§s?-r* 7izi/ >s«h ^ x - jim^mm^rMm^m 2 j^t 
*m&-?z>mi L wi ^fctt2-e&*<£® (c,.; 7;i/+i/>> -co-, - 

O-, -S-, -NH-, -CO-NH-, -O-CH,-, -S-CH,-, - 
CH = CH-/ 1 ciWbtl5. 
MfBsS'K nttl*feti2 (ffSKttl) (7)fi|gc*^T. 
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>if>^^r^U, ililtLTft 0iJ*_«\ (1) AO$*> (#J. F, 
CI, Br&£) , (2) yj;, (3) -ho, (4) fi&£nTtr>T*>«fc^ig;IK 

(c 1H ) y;Wk (5) &m (c,_ 4 ) (6) ijft^nT^Tfe 

5 cfc^T^/S 757, N-iSSft (C,. 4 ) T)V*c)Vmj m. *^)VT 

. n, N-i?i&m. (c x _ 4 ) w. ~>*/>5P;i/X^ 

;i/*U/, t?^U>V> tf^>V> N - 7 x^e^ >?/&<!:> , (7) 

io r;n3^>, is.m (c 2 _ 6 ) yji^z-nM-^v' (#u T-tzh^v, v^u-uu 

#-;M-^>, ih + y*;^-^t*y!ftt') (c 3 _ 6 ) ~>7n 

T«tftsn-c^Tt>«j:ir>i£» (c x _ 4 ) T;u3*->*^i"] -e^bsnsg, * 

15 fc» (8) «ift$nT^T«b«fcVi<SSR (C,. 4 ) 7)V*)V (MfELfcR 1 <hUT 

(c,. 4 ) t;u^;i/*j ^ng^&fco^tf e»ns) t>L<«7->;u <£ 
m. (c 2 _ 5 ) T;u*/-r;u, ^>\Af T&ii£nwTt><fci^h^v* 
hU7;i'tp^5'>7M>i7$Hi, u >m&$>z>M$xji&>Mm 
20 &£j&<^tfe>n<&. 

Any>&-£T«ife£nTir>T&«fc^{£» (c 1H ) T)i*)it£Z) , )\u?y 
7K^^^^-r^S) <h Liu, (i) xx^;Kk*fctiTs h*{t$n 

T^T^it^JU^^v^a, (2) ^h^'/UJUg, (3) HJ7JU*n** 
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. >X^*>87SKi (-NHSOjCF,) . (4) U >K3S» (5)X;U*> 

s 7is)vm i&m (c 2 _ 5 ) T;k*/-ok ^>y-f;p&£) T«asnt^ 

10 te, 0H;Mi5£-CO-D C^+, Dte (1) 7kMm. (2) ««|$tlT^T'b«fc 

v^T^y («aj^tff, 7$;, N-i&m (c^) 7;i/^75/, n, n-v{£ 

& (Cl,) 7W7$y3S:£) tsfcli (3) i^$nTUTfcJ:^7Jl/3 + 

*> {#K (O 7;i/*;p»#a<7KBi£, s^nx^Tfci^j^y 75 

/, N-{S^ (C,. 4 ) 7^1/7=7, N, N (C t _ 4 ) 7;WI/75 

15 tr^u>?y\ ^;k*'j/&£) , Apy>, {g$* (c,.^ 7)vu*ris* {£ 

iSR (C^g) 7j^J^t> i&m. (C 3 _ 8 ) y^D7JI/3 + y$^^(j;ii$tlT 

>-4--r;i/&£) tii^ni^Tfeiiida (C,. 6 ) T;kn^~>S, 
(i i) 5S-0-CH (R 6 ) -OCOR 7 CsS"* 5 * R 6 « (a) ?K*> (b) 

20 mmwa - 6(Dw.mhL<ttft&vt(Di&m7)i3r)im m* >^;k x^;k n 

-yok!;k -fyyntf;k n-y>;k -fyy^k t-y>;k n-^>3Mk 

<y^>^;k *^>5P;k^<Jf) , (c) J5*iftifc2 - 6 ©am & u < 

CDi£^T;k^rn;i,SSfc« (d) 3 - 8 CD u7)V*)Vm (#K ~>?o 

^>3\>k v^D^">;k D^\y^-;k^<if) R 7 te (a) jgeiSigfc 

25 1 -6CDiEli : foL<«^t*ccD{£^T;k+;k« pt^-Jk X^-;k n-7'Ptf 

;k -ry-/Dtf;k n-y^Mk -rv^jk sec-y^;k t-y^;k n-^> 
^;k -fy^>^;k *:*^>^;u&£) , (b) ^*^c2 - 6 coasts l<« 

#tt:Ra>(£»7;k^rx;ug, (c) j*ffttfc3-8CD~>^D7;U^;k* 5>^7 
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cfc^ru-Ji'S /\u?>n=f-* -ho, \&m. (c t _ 4 ) 7;i^;k &m (c 

1—4 

x*^;k ->^n^>^;u^^Jk s^o'v^iwuyWknt^) , (d) j^3ti& 
5 3-8cD->^nT;u+;ut)U<^s^^nTv^T : b c j:^TU-;i/S (09, Any 

>I§H^, - ha, (C 1H ) 7;U*Jk (£« (C^) 7;P3 + y^t'^b 
T^Tfc«fcV>7x-;U3;fcte^:7^JUgfc:<i:) Tli^nfcKiic 2 - 3 (ft<£^ 

10 * m. 7x— ;k p-hUJk ^:7^;M?tf)Any>fH\ —ho, (c 1 
_ 4 ) TJWk i&ffi. (C,. 4 ) T;H3^v7^^^*LT^Tfect^7x-JP^^c 
te:h7^g&£) , (f) fem&l -6<D&mhls<\tfttitiR<Dl&Mi7)Vn3r 
->S (#J, *h=*r'>, Ih^y, n-yn#^S/, -fV^a#+->, n-^h^v^ 
-fV^h^k sec-yh^'>. t-^h^rv-, n-^>^;U=t3r~>, «f V*>3\N/ 

is *^>^;kt*->te£) , (g) mm$k2-8(Dm.m*>v<teft&vt 

^1^3 - 8 nr;!/*;^^* (#1, ->^o^>^;u^-^5>, s/^o^ 

->;k*-*->, vd?a^:/3\>M-3r*>&<*:) , (i) Kit3-8©y^o7J^ 
)V (#1, ->^o^>3^k i/>7 u^7°?-)lt&E) fcb<teg}& 

20 $nT^Tt>«fcv^7U— Aay>Rf. —ho, i&m (c,. 4 ) 
^;k i&m (c,_ 4 ) T^m^v^if^Wbxi^T'b^t^ai— ^^fcti-^-^^ 

"7x*^o=lrv. ->^D^>^;k* h + v, y^OA^yjM h^y^iftD^ h 
25 , (j) M3-8©y^D7J^il/ (#J, ~>^D^>3\>k v^D's 

Aoy^gf, - ho, {£& (Cj.p 7;u*;k i£» (c,. 4 ) 7;nn*->&£ 

$WLTlriTt)«fcl^x-;k*fctt^-7^;US^<!f) TBSl£nfc**3!S»2 - 3 
(Dig^rJk^a^v-S (#1, y>tiD*y§»t-a + y, yD^-O + y. 
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it (k) Bift$nTtiT i b«fctriTU-;u^-+->» (M* 7i/+y, p-znd7 
iy+'>, t7h^y|©/\Dy>if, - ho, {g^ (c,. 4 ) 7;u*;k is 

m (C,_ 4 ) JJl'n + ^^Wl/TliTfcil^iy + ySfctt^h + yl 
ifcfflt. LTte, -COOHR^OII. -COOMe. -COOEt. - 

cootBu. -coopr, tfAD-fji;^ h^->#;i/tf -;k i 

io y-i, 3 ->?^v i/>- 4 h^tv*;^— ;k r-fe h*->* h*-> 

^y^fUP + y^h + y^J^-Jk 1- dh+y*M-D* 
v) Ih^yjjMzjk 1- (T-feK^v-) Ih + y*J^JK 1- (-f V 

£©£#ftjKJ£&£) T% £&te{fc¥WKBK;*-> COO", 
HulER 2 tLT^ ^-CO-D (5£4»> Dte (1) 7K@llSit(i (2) 7^ 

*;pgu»^7KBg3l, 75/, /\oy>, (c 2 _ 6 ) 7;i/#/^;M-*-> (#u 

7th*+y, tV\'o-r;U^-^->^i:) . (C 3 _ 8 ) y^o7My<M 

25 xh^>;fc;i^-;U:*=^ft£) , (C 3 _ 8 ) ^^D7^n*'>*^ 

->^d^">;u^">*;^-;u^ ">/«i: i*) , (c,_ 4 ). 
T;m^">^fctt<£«6 (c 3 _ 8 ) '>^D7;m^r'>-e«si$nTtiTfc<fc^(£» 
(c,_ 4 ) 7;un^->^^-r] -egto$nss*«fl t *L<, ^irfeii^nt 
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?L\t, (i) 7)i4r)im. (2) (3) 7;i^~;l,g, (4) •> 

5 (5) TV—)i>m. (6) 7^;wua&£##w r bn&^\ 

MSB (1) WTJ^JHtlTH j^?fti&l~8gg©{g^7;Wl'STiE 

;k :/?\>k -fy^;k sec-^-^k t-7^;k ^>^;k i -^>^;k 
io ^\*->;k "\:/^;k rt^^&ifawf e>ns. 

huIb (2) <7DT;u^^;i/S<hLT«, mm%i2~~8mm<Di&fflL7)i' / r-)i& 
T*w.m®L, ftWR<Di**rn-e>hj:<* 0y*.fc£tf— ;k ^n^-jk 2-y^-;k 
3-^— ;k -rv^— Jk 2 -^-^^--;i/7^i*^tf e>ti5. 

15 tntum, ^^<7)^-rn-et)ck<, #ix.fc£x^x;k 2-:/ntf-;k 2-7 
^-;k 2 -^o^xjk 2 -:t^x;i/&<h*7^tf en^o 

MSB (4) <£>->^n7;i^;i/S£LTte, j^3jigc3~6flS<Z)<£^>^D7 

tK&s. gi^nt^Tfci^ji;! (#u j^y, N-ra» (c^) T)v 
+;i/T^y, n, n-s?(£« (c^) T)v*)i7^ , Any>, (c 

mm (5) 0 77;i/+;H«!:LTH fllAfcT'Ovik 7iW<i:i'©7 
25 x~;U-<£^ (C,_ 4 ) 7;Mr;Wft£j&*fctf6n, itufS (6) (D7U-JHil 

ftJfBL/c7^JWUg££«7U--;i'g«. ^(D^>-tf>^±0)ttlt(D&g{Z. 
0y*JiAny> (#J, F, CI, Br&£) , zhD, Mjfc$ftTloTfc«fc^7 

$/l 7$y. N-te« (Cj.p 7;wu7 = /, n. N->?fi« (c, 
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_ 4 ) T)l*)lT^ StzZ) . (C,. 4 ) TJln^r-y (fcK *S*->, xh + 
7;u*;p£fcteffi» (C 2 _ 5 ) T;i/y-;i/S^:i:) *W*U<. i^lt. 

(c,. 5 ) o*f?£L<te, x^mu) wtu^„ 

bT#MfczR3fcBI£j r^s^ol^^j tlttt - O- , - S (O) 

m- [mtt 0 L 2 ©It^^f] , — N R ' — [ R ' teTKlltJSC^ 2; fc 
te&£& (C,. 4 ) TJWV&tUT] fciitifimvfZtl* ftj&>Tfc-0-j&«$f£ 

15 ffiELfcte^-Cfe, R 3 <bbm -O-s - S (O) m- [m«0 7i^ 
l2©I|[$St] Sfctt-NR'- [R'ti7X^M^^fcttM (C,. 4 ) 

>43j:tKra (c^) 7)i>zi*i/mfrzmunzwmm7?mm2nT^T>b£ 
^4&m (0^5) TJi^jusfcttflSft (c,_ 5 ) 7J^;n&»Sb<, <h 
20 ofett, i&m (c^) 7;w*;nsfcttte« (c,.^ 7;un=^> (ckD$?£L< 
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(5£*> R'te ("I) t})V-#3ri/)Vm. (2) T^h^yU^S^Tttt (3) 5£ 



C^4"> i Wi-O S j te> = 0, >=S ^^c«>= S (O) 

5 ^»C«Jfe£ftTUT i b«fc<rM£IR (C^) 7)\s*)V <M* 7mM. tt)V^^)V 
m, /\n?>teii'CW&2tlT^T'b&i f >te1R (C x _ 4 ) 7)V*)VfciZ) tSfcW: 

eifcS&^rsfr^'O-evs*) r 2 ^-co-d t^t*, d«cd 

7K^S££:te (2) 7)V3c)l&ft&7£mm. 7^7, Aoy>, (S^ (C 2 _ 6 ) 
io 7)Vi3J4)Vttis (#k 7'bbtti', ^o<M*^i:) , (C 3 _ 

8 ) y^D7WMM+y, i&m. (c,. 6 ) T;m=^r^*;i/#— ;i^*~> 

^ h^v#;i,#-;^^;>, xh^y^Mzj^y^f) , (C 3 _ 8 ) 

. &m (C,. 4 ) 7;U3 + ->*fctt<£« (C 3 _ 8 ) y^07J^ + y« 

R 3 (i-0-. - S (O) m- [m«0/j:^l2©I|[€^t] 

N R ' — [R'ttTKSdliC^ (C^) 7)V^)V^tl ^^LT^ 

^bx^Tfe^ < > tK^s, t^/s, Any>43ct^i£^ (c,. 4 ) 

20 (C 2 _ 5 ) 7)VT-)V& ($?£L<te, (C,. 6 ) 7;P*;W£fcfcMS» 

(C,. 5 ) 7;H3*-> ; cfcO$fFSL< WU + Sr^T. ] T^£n&^> 

£0t>tf. 2-lh + y-l- [ [2'- (lH-fh7 , /-JI/-5-'f;l/) t: 
CCandesartan] . 1- d^\^->;U^-=^->^;U^— JM - *^) x^;U 2- 




N— 



N — 
H 
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+ [ [2'- (IH-f h ^V— JU- 5 — r;U) t:^^-;i/-4 — T 

JW] ^^;U] ^>X< 7 7— h CCandesartan 

cilexetil] . tiAcK *?-)l> 2-Xh^y-l- [ [2'- (1H- 

^ h^v— 5 — r;w t*7i^-4 — r jud ^>x*-r 

5 - 7 -#,M?*->7- K 2-Ih + y-l-[[2'-(2, 5-yhHn-5 

-^y-i, 2, 4-^-9-> ? 7'v*— ;w-3--f ;w K7aizi;i/-4— r;n 

HulBL^^>X'f ^V*-;i/i5§9fM$te, fclTLfcL EP-4 2 5 9 2 1. EP- 
459136, EP-5 5 3 8 7 9, EP- 5 7 8 1 2 5, EP-5 2 0 4 2 3, 

io ep-66827 2t£&zmm<nteto<D^&xte^n\zmvtt&ua\z£v& 

rfc.-tZ>Z\Ltfolffe-VfoZ> e Candesartan cilexetil £fflH5«-&tCtt, E 

p-459i36 izmmt£nzi3z7£f<sicmi&gk&m^z><D&<ki,* 0 

n F?vt/i£rz\zmm¥mzmm£n%&<DmMx&r>Th<ki,K zw&otzm. 

tfuux x^y — ;i/T^>, yx^y-ji/7S>, h 'jx^y-ji/7SX 
81. 7;i^x>, U^>, ^;i/X^>&£(D&S147=Ly^^§0 

letfens. 

mrsm^. mmm^mmm. w. mm. mm. mm. mm. mm. mmm. * 
25 m. mm. -fu^ym. hU7MDSis < 77-jh, y^.om. m&m. 

7K>I. u>rf», y^>7Ji^>^, ^>if>7ju 
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z&m4ktirT-e&m*>mwtm\z£z>Rfc\zj:K> A\\^nwtemt%®\zmk-tz> 
tt&m* rufr^mmmzmit. wtl. M^mm^mz\LXAi\^m^m<t 
\zmt-t & ik&m . ¥t mm ic £ o m^mu a z\ l t a i i ^fcmmt 

io tf^D-r ;u*=^'>^^;wt. tert-^K^nm^^) ;a 

:/n/i/<;Ht» tfMD<;Wb, +r#>'x;wt» y^ ] JMt. 7 i?* 
^)U7 ^ ; Ji'tf—Mkznfrik&ifauz) Au^w^mt^ots 

;Hb. xh+->*;U3^— ;i/^^x^xx-T-jWk, 7^ u v^xx^Wfc, (5 
2 -3-=£v- i , 3-y^yi/>-4--fii/) *^;ux7^;Ht, 

flcfirSMt^a* e» aa ifi-r s z: t # s . 

AllSSfffetafb^^^n K^y^f*. JOI«J£ l 9 9 0 ^fJ reg& 
D^OHIfgj fg 7 #$HHS:fU 6 31^6 1 9 8HlCS3tt$nTl>5<fc"5&, £g 
25 W^frT'A 1 1 %:^fc1£mt£>ty) \zm£TZ> tf>T & o T *> «fc ^. 

A I I£«#teffi<fc£4&ttzKft&*5«fc U^7k*n^<£> ^ftltfe o T t> «fc V*. 
A*. ^©iRraCilL^AII^^^{t^(7)^Sfl:^W't4Ki:UT^ 

zmmumm-vftthztiBimizftiBis* mmw f - teffcttsi k m $ 

nSfe«e>©e<i:«fcli*^(^iS»tt (0. 0 0 5~1 Omg/L) £rft^<D#@5^ (tK 
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/■*>7 5J— : o. o5~io, o o o) a^tf^ns. 

(1) MlPJ^-C^^T&^^^bL/.c^^^^ofefea) ; 

(2) S^mc^^n^^, SJ»S5aSH38E«5KfeSl^i— «Wt3ffllr^ 

(3) m&\(Dmmmiz~ mmzm^^n&T jthx mm^)^ 

( 4 ) *H^fi#^ 1 0, 0 0 0 fc© ; 

(5) »j^*^3 0 0X:&mz.U^b<D ; 

io f»iUi ( 

*«^©Mjfei»iR»itt. —mzmj&wwmzm^znzmm&wz^nizmc 
®&&ftmmmz£&m&wwiaE.ifi&\,*h<D. M t ftmzi*nsm.-vm*& : & 

tem.ftmz^&<k£mzj&mmMmz&nz&fzh<DfiW2iLu 0 ^rz. &m 
$>^>^t^w^u-)umz-r^z\t\z^-oxum^nx^xh^\ 

wu&mmmmzmz m%)f&ftx$> % t > v*^ > -> > 1 1 s^^trtf^ffl * wr 
2>itGVn* i&mmR&&mmj&m&ton\z&^TMf&2nz<Di}W&^. &fz, 
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mm 7 u ;^M^Jt LT« V 7 h t / > h t a- h t > h 

(^^) 7^ U Jl/^XX^;M9 5 0&^L^8 0ii%<!:, lSXte 2 S£Lk® 
^7i"J;VKi. #99Hfca<2fcV>U 1 8. # iiU<tt4&taL 1 2(0 

3 — )v t.fr e> ns i^fj^ffl c <b**T # 

u l/— ha> 5 2 -x^;i/^\=^s>;i/T^u I/— h<hbx;nf 

□ U F>7^ 2 -X^;i/^\^->;i/T^U l/-ht2-/N^X 

u— h^e>/^-g>^S-&#, 2 -x^;i/^i>;UT^ U i/— h <fc if x;u 

# 'J bX^X-T^k °fcW\s9>. #U^v 5 X>, X^l/>-^> J X>^ 

i*g £t> Hft5t*i:, tFo^yS, #;u^->;u*. 7^FS> 

7^'JU— K bHo^S>yPb°;U 7^'J!/-hf^^). 
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->*x^;u7^ u;u7^ Hif©7;u^;i/ 7^7 u;u7 5b\ 

^^D-;U (^^) 7^U;!/75F. ^7th>7^j;P7 5H, bfxJUfnU 

x;k yptf^->^t:x;u, N-t:x;u- 2 - tfn U K>, ^^Hfxjufn u 
>, tfx;nf^s;>, t:x;nf t:x;w a ^-^ts-fu^ 2 

20 ^) 7^'jjnii7T^t0fti^OT$n5, ^ic«i;t, MfElCFU^tf) 

#M^4 01I%^T, &?i;L< tt*9 3 Ofi*%OTcD$gBT 7i7 
U ;^X 7. "f)l> t ft S£ $ 5 <£: «fc o 

fl&SE (^^) 7^U;HtX7r;^£ft<bt?.#i^tt, m^w&ai 
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5 )V, 1, l'-J^h'X (i/^D^\^>- 1 -*>)V#-h*))V) . 2, 2*-7V 

ifx (2, 4-f/^^jUA*uuxhu;i/) ^^tf^n^>o 
(tert-^;i/) /t-^+hf K^^tf e>n^>c 

io ^ U t: -;i/X-T-;k #>JtfU*x *U^yx>> x^l/>-^'^> J x 

&T~femBiWW.-£niz<um&\ztiL^T^z>o tot, ^mm^mm^no^ 

25 flfc«U WWf^ffl^^-r^>©T'$f^L<^^ 0 

(1) IgKxfiS^^DSiKi'li^^^^^i ; 

(2) ^^S^ittD-r^^iC^^^^^^feit^^ilZct 0^(DT#^^/2: 
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( 3 ) 7 > VOrJ- > -> > I I££#*£iaf£ffl «r^-T S^«5<Z>&JffSEM#©«t»'r 
(4) £*WK:®3Ja>e>©tttfJ1± ; 

ftfttSWrfcBHKSiJ (£?£L<te> {EitSI) tbTd ETF© (A) , (B) R 

n5 1IEJl±^WU #£L<te (A) , (B) Rtf (C) 0 3i^tn. 
(A) J@&&0KJKgHS3iJ. «fc9#£L<tt^3§»6fc^U2 2 ST<01lg|»K<i: 

io 2©7 , ;i/33-;ws^e>7S:5iiii6Kx^^;K?. 
(b) im&wwsmm. & w£\s<\z&m7)vn—)],m&. 

15 >h^, *^u;pk» ^y^yj>M> *u^>m. ?W)vm. ^>x->u> 
)V, BLVx^ymy^Jis* 7^u;uBe^->;k /^^^>BS?^*^^. *K 
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HfiB2©^ffi7;Un-JU£<hLTte, ®\X\ZJL?-U>t? x )^—)Vm (x^k>^ 
•Jzi-Jk :/X^-k>^U=i-;k h UifU/^U =i— ;kfc£) , ^'J1r»J>, 

yDhfu>yu zi-jk i.3-7*5 : -i/>^u=3-;i/^oi£^©^ , J3-ji/^, # 
5 &6, o o oomft^W) u—)vmm&mi ^n, ^Tt. x^u>^'jn— 

-;k 1, 3-^fl/>^'Jn-JK yj-t'J >^£f£L<, iOfrtt. :/ntf 
k>^U3-;kWi:Uk 0 

io Hiflfi^XT^k ^U^-^vX^k>Jji^XX7";k ^Ut+yl^l/>^'J 

-tu ;HJ§Jifi^ xx^Jk ^u^-^ri>x^k>T;u+;ux— xjk #«j^>-x^ 
k>T;u^;kru-;kx-^;u, ^-k-r >^^u-iru;k ^e/^y;^^ 
u-tiu;k tyxfTU^^'JtUJk ^e/ ^ ux^>^y;nf^>, ^/a 
;k^5>^v;nf^>, ^ey^-k-r >^v;kt:^>» ^/tK >m^u^'> 
15 x^k> (5) v;i/tf*>\ tytK>i^ut+yi^i/> (20) v;i/t* 

U^->X^k>fc^>ffif£a||#\ 7*D7^^U7-SIMt>W 
tt^J (y;Ua-^y^ L-62, L-64, F-68) ^ffiTJkn -JUJjgJIfr 

Hixf^i ty^w >^u-tru;k ^^u;^^u-t'j;k 

: &y7f7 i J>iy' i Jtu;k ty^uxf^^utu^ ^/A;k^a>^ 

20 ^'J-t'J;k VOrVt >^^U-feU;k ^^UJU^'J-fe'JJk yXr7U> 
^^'J-fe'JJk U7v^>^^U-kU;k A;k^-S >^ U ir U ;k 

^u^u-tu >J3iMxx^;um(^J^«\ hu^u-feu >JiiJK^x7^;MPi (#j 

*.fcf. rfrk-f >B6MJ^'J-fcUJk 7^U;UK h U ^'J-fe >J;k Xf7U>ih 
25 U^U-feU;k ^'J7f>Sh'J^'JtU;k AJk^S>MMJ^U-tr'J;i/) , 

7^y-fey;k w>>ifh7^utu^) , ^>^yj-tru >siiiix 
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7f7U >^>^v**u-tiiuk suxf >n^>^yut | j;k /w^s>k 

iiu;k n;k^ >^\:/^u-tiu;k , ^^u-tu >flgift^xx^;Hi (#J 
*^>j-tu;k a ux^&^fc^u-feu Jk /\°;k^ ^ u -fe u ;u) ^) » 

10 1H1»K7* Km (tK>HyI^y-Jl'7$ h\ 5 UXf >ivX^y-;i/7 
^ b\ Xr7'J>iyX^y-;i/7iyxf;P7i H, ti'-JUfnU K>. ^ 

'j;niyx^y-;P7$ kx«^om#i (^^g^m^x^y— ;kra HH) , 

Xf7U >lyIf^7SyiWS H, 7f7'J >8v^^T5y tf 

15 swig en, *T*t>, J!B1»kt-5H, ^«T;m-;yg^mx7;^;k 
u -t u >/nas^x7;^;i/^$?^ l < . rnmmy sk^dssk, to =b«\ 

U >> r-y^of+Xh'Jyf^fbn^. 

^^>^/x-h«^f e»ns. 
fiu &&mmmi&tt<Kffl tit ten?* ^-f^^tf^ns. 
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-2-*>m) . m%m w*-t£* •t^-'ftAs t7yi, 

n>>E3?fflK t^"7U?4> -\^>tt, 7s^7^>, Z9Uls>* ■*\s>z/3r<1 
n-jHii^U/^'J^-jK :/n hf 1/>^'J i,3-^f I/>^Un-Jk 

( 1 ) & mmmteZifo k#-t <& r > v * ^ > ~> > 1 1 ^w^mtm &m-rz>it 

^©ttlTOO. 0 l&tr>L&7 011%, c tDfi : *L< ttJKll 

(2) J^Jt^M^±^^OT^J^JS^I^M#I®^^*^0^^L^7 0 
S*% (ffJU<l^l/<t^U*l7 0li%) , J;0»*L<fi«9l O^U^J 
6 011%. Sl:ffSL<(il<)2 0ftUL*?j5 011% ; 
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(D^nfnoliU l&^L3 0tt%, 1 fc^L 3 0 fi*%&cfcZ>' 1 fc^L 
1 5li%t/j:I.C<h^iffSbK &Jffi!!j®I)3g^K;^l£l&^xx^Jk 

io t;koi/i oa><& i ofg^ma, «fco$f^u<tti/2^e> s^^sa, st> 

;U<£> 1 / 5 0 <b 1 0 fS<7)fi«, <£D$f£L< ttl /2 0j^£ 2 {g<E>M, fife 

(3) jfe«^#±fr^TS«i*»JO^W*tti^5 7a:lrib«?J9 9M% (£? 
15 i:L<«£j5te^L4*j9 811%) , ctD$f^b<«,^Jl 0fcV*U*9 6 0ii%, 
^tC$f^b<H^2 0&V*U$5 011% ; 

mmmmm^m. mmnm(o^n^:^-r^z\^x^^o zms & 

20 SMtemo. 0 lfcV>L#9 5 0fi»%, 0Fi;L<tt*&lfc^L*&2 011%, 55 
l£#£L<&i#?jl&l>L*?Jl Oltras. 

25 &K^«k<©iR£n5©£&Ste^ 
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^m^m^mT^it^^t^m.^m^mmt^mmizm^^. n^ntz^m^ 
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s%te^b£j5 o oa*%wieHT§f m$2 oaa%^^L^i 5 on. 
&m^&&£n&&mwiz&:£z>ib(DT*$>z><, y > > ~> > 1 1 
miz-mmmizmm^^mmmmt Lxm^^mm^. l < <btiz> B l 

<d 7 > nr'r > -> > 1 1 ^mwrnrntm £ < t& mmm. a> & 5 v > t« 

— wmm u& d z <Dm&~c ^m^m^m^-c & & z. t-tm 
^l-<, mmizmm?zmizT>-;*^>is>n^&mmftm&&Tz<k&® 

te&mmMi&nmz izmmfrzmn2nz>mM<D?gm&%m^±g a <dwz 
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t>v^>v>ii (aid ^wftm^m*m-?z>itt;y}(D*%w<Dmm 
m&MU&vm&ffimmfzo <D&£>mte, m^m^o. o oomg 

/cm 2 ($?£L<tem&^L.m 0 Orag/cm 2 ) , L < tefctJ 2 
ID5 0mg/cm 2 , 55fC$f £ L< 5 &UL4<J 1 0mg/cra 2 m 

TCWilgiLTH IDO. 5ft^L*9l, OOOng/mL, iDIStUfc 

mmx-m^iu^vms oon g/mL^igitt^ns, 

*15 $?£b<tt3*Efc^U4^ jE^fcf£L<te6 4r3&^L2 

1 ft 0 tttt * L < « 2 *m± £ f^— jffi^fX tt»J O«0f d&tt LT 
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g~10mg/kgM©SI, £ £>{C$?£L< tefclJO. 0 5mg-5mg/k 

t&d. a i ift&fttem. Mx.it. mjk&m. <bmm okas*, 'Cmr£. <m 

mm. <>^-^>->3>^ PTCAt) (DjhL'gmms.rzitmm. n^n 
mA&m&* mnmmmm, &m^±. to&mmmmizft?m£&izte 
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<nmm 1 > 



5 &j>%tett<p&j5K &m&Mmzzi-?z>'gft^ 

§SW^S7^ #U "7— (DuroTAk87-2979) 4 7. 5 % 

^e/^u >m->*x^/-^ k 5. o% 

10 a U7.^>^< V^ntfJW 20. 0% 

yok°I/>^Un-;u 2 0. 0% 

JL^)l 2 -Xh^y- 1 -[ [2' - (1H 
15 -^h^V-)l- 5 — k'7x^-4- 7. 5% 

*->^-h - 



9 5% (w/w) &~EMmmf8M72 'J # U (DuroTak87-2979; 

20 National Starch&Chemical) 0>Bfc&X3=-;k/-f V yn/W — ^8 : 2 0#!Rit) 
rgf&ld^U >|yl^7- ^5. K (AminonL-02; KAO Corporation Chemicals) » 
5 UX^>i< yy°at?;k -7°a t°k>^U n— ;kfc«kati - (y^o^yjl/ 
JU*-*!') X^JU 2 -Ih^y- 1 - [ [2' - (lH-fh 

^y-;w- 5 t'yx-ju- 4 — r;H ^^;W^>X< ^y-;i/- 7 - 

25 7 - h*^nfns«»ttMiio 5 . oii%, 20. oii%, 

2 0. 011%. *5<fctf7. 5S*%<h/ci:^)cl;^^S2-&itT»PAT c t<^fn^-l±, 

z.(D^mmi 3 g (7-tz h>^r^sa) ^^x^-o^a (^-#-7 

•7°'J^-^- : 3 O^U- K_tC:/2af7c/S£ 0. 0 7 5mm©yiJ 
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-v—isB&'SibrzmMm: 6 0 0 cm 2 ) ICiGL, n — 7-T&JS&<0JS* 
ttffi<hE*HM<&®l::£## (A7^>^I. tfcUx^l/>7^;UA, X'J-XA 

X5MU 2-xh=^>-l-[ [2' - ( 1 H-fh7 7-Jl^- 5 — t)V) \f.-7 

si ^ t ^ & ^ ci <h ~cm m l ^ 0 
<nmm2> 

[S2] 



iS^HMSTi? U;H^n— :^'J V- (DuroTAk87-2979) 4 7. 5 % 

ty^^u^yx^y-^^H 5. 0% 

20 ^ U7f>i< vyptr;p 2 0. o% 

^'JXfI/>^U =f-;i/6 0 0 2 0. 0% 

X^;i/ 2-X^y-l-[ [2' - (1H 

25 -v- h7 7- 5 t'7iX^- 4 - 7. 5% 



;»j i izmm £ nz> y°u tr v > ^ u □ -;kd*-u> o u > y u zi - 
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SEWMT^ (DuroTAk387-2526) 4 7. 5 % 
(&J*51i&P3^FJ) 

^tJ 7#'J >^v ? X^/-^S H 5. 0% 

^ ■J7?>t-< V7°nh: 0 ;P 20. 0% 

#|JI?1/>^'J3-Jl'6 0 0 2 0. 0% 

X5^;i/ 2 -X h^~>- 1 -C [2' - (1H 

-fh7!/- ;p-5 — r;i/) t'7x^-4- 7. 5% 



nmM2lZtiim-£nZ>&'E,mm : &f&Jj7!7 UJ^^U-?- DuroTak87-2979 © 
ttiDQlZ&E.%kmmmJj7 ? U;i/3^U^-DuroTak387-2516 *ffl^!(SW2 L 

<mmm4> 

[14] 



tt&Wil&ftmT 2 (DuroTAk87-2979) 8 7. 5 % 

(j£jff3»H£E3!l) 

^Ey 5C7'J >iyl^/"-7 5 h* 5. 0% 
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X.J-)l 2-lh^y-l-[ [2' - (1H 



<mffiM5> 



SEM)g^i7^ UJHn-^U7- (DuroTAk87-2979) 6 7. 5 % 

20 -/otf !/>^>jzi-;i, 2 0. 0% 
x^;i/ 2-xh+y-i-[ [2' - (1H 

-fh7!/-;P- 5 J10 t'7i-Jl/- 4 - 7. 5% 

25 -f;w^^-JW^>X'T a*v-;u- 7 
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<H^J 6 > 
[16] 



SE*ttMI7f U^n-^U^- (DuroTAk87-2979) 
<j£»3SifiWSE30) 

jl^jU 2-ih*y-l-[ [2' - (1H 

is -Th^v-Ji- 5 — r;p) t:7ai-;i/-4 - 

<mmm i > 
ram 



iSft*»ricS7^ tJ?U V- (DuroTAk87-2852) 4 7. 5 % 



6 7. 5 % 

5. 0 % 

2 0. 0 % 

7. 5 % 
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5. 0% 



2 0. 0 % 



2 0. 0 % 



5 



X^JU 2-Ih + y-l-[ [2' - (1H 



7. 5% 



10 



HM^J 1 (C^ffl^n^SS^^^T^ U;Un#U-7-DuroTak87-2979 O 
DuroTak87-2852 Sffl^HJfiWl £PI U3M£*5 
15 7 MipGDSttt SD ^ y h (M2 5 0 g, £x— yjrafclfcU 

20 1 - [ [2 ' - ( 1 H-f h77-^- 5 -f t'7x^-4 - 

2cD^^raT^n^ : n3 0cm 2 Sf;t3 2 0mg < 1 5mg £.m%-£tlfc 0 
-Ih + y- 1 - [ [2' - (lH-fh7 , /-Jl'-5-<;i/) t'7i-JH4 

^*>*;u#— x^ju 2-ih+->-i-[ [2' - (iH-fh7 
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1 OmKDffikmzihLmo. 2mL£lx9, -ZZIZO. 2MC 1 0. 2mL 

©X— x;UJSJS4. 5mL^IMi$tfei, HPLCffl&«fflte*na.Jg#£ 
5 HPL C^Sit>7°;U<bLfCc 

HPLCM 



*7A: YMC-Pac ODS 






0. 0 2M KH 2 P0 4 /CH 3 


CN (^4it7 0:3 0) 




MM. : 1 mL/m i n 






&m : UV2 1 0 nm 






* 8 C*fi#JWa5#«© 4 , 8 , 2 4, 


, 4 8P#ra&©¥*SJfil!8l t t»2 




-l-[ [2' - (lH-fh^;- JU- 


-5 — (M ¥7x.—))/- 4 - 










[*8] 








8 P#|ffl 2 4 


4 8 mm 


H»J 1 <D3iJk5iJ 1 30ng/mL 


280ng/inL 800ng/mL 


l 70ng/mL 


mmm 2 omizm 1 20ng/mL 


250ng/mL 800ng/mL 


200ng/mL 


mffim3<Dm&m 120ng/mL 


240ng/mL 800ng/mL 


240ng/mL 



25 %}&ft<D&8ii&m*&it>Zn* ti«t2-xh^>-l-[ [2' - (lH 

-fh? 1 /-^- 5 --r;i/) t'7x-ji/-4 — (M^M^ox-r a^v-^ 
t> 7 b# cd isisiifisf^apfi & m (d mm tc 43 1 * x mis 5 n&a^fc. 

<^S£^J8> 
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<3i»!l 9 > 

<nmm i o > 

nmm9 <Dj&m&M&<Dm.f&iz-£ £>\zmtz>g.is®-5Q chco-so) ^8. o%so 
<n»fiw 1 1 > 

-^mm\\z^^u\f.v>^^^—)V(D\xM\z\, 3-zf^u>tfijn—)\, 
<^mm i 2 > 

mmm\\z&\i>&zfu\f.v>yi)u—)v<Dixt)V\z#i)3L^v>>fv n-)V3 

<Hi«Jl 3> 

<mmm 1 4 > 

<^»J 1 5 > 
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<^»J 1 6 > 

-xh + y- 1 - [ [2' - (lH-fh7 , ;-Jl'-5-^JW t'7i-;l/-4 

5 ^v-i-C [2 ' - (i h-^ h?'/-)i- 5 --r;u) t*7ji-;u-4 — ov\ 

*^)V]^>X-1 7 i 

10 <H«J 1 7 > 

^%^y i tz&w-s i - (^^o^s^ju^^*^— x^;u 2 

+ [2* - (lH-fh7^-5 — f JU) H7x-;i/-4 

— r;n^^u]^>x-r^^y-^- 7 -#;i/#*:>^-h<z>i2-s-«2: i 5 %m 

15 <#l»iJ 1 8 > 

iiin i {c&tts^u^^x^/-^ H(dss^*^ i o %iict§ia 

20 T>z?*y'>zs> II S«#StrifPffl*^-r5^«Sr»*b^iSS"T?«lftiR 
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mfr*>m\znz>>pu< th iaj^±©jfej»sa8wsE'»©"c*s»^2aH«©S!i. 

6 . T>> ? ^>v> II §M^ffl^ft^>{b^ft^^^ Kfl^ttT* 

7 . T>^t->->> II ^tetetKYfm*m-TZ>it&M-tfi2 -x h^>- 1 - [ 
15 [2* - (iH-xh7*/-;u-5-'r;iO tf^mx ;i/-4--r;i/u^;i/K> 

x^-ji/ 2-xh+y-i-[ [2' - (lH-fh 
7*/- )V- 5 — r;i/) k'7i-^-4 — f;w/^JW^>x^ = ^y-;i/- 7 - 
20 # ~> v - h * & \$^<d&v & z> if i ts« <Dm* 

9. 7>^^>^>ui^m^m^-r^it^^2 -xh^r->- i -[ [2' 

-(2, 5-ykKD-5-t*V-l. 2, 4 -^It^TV— 3 --f )V) 

25 10. J^Jt^iSiiStlMchLT. JI§a&^XX^;U^^aWT^>Hf^ii2fE«©^Jo 
1 1. IIIfiKxX5 t Jl'#^*& 1 0&^L2 2©;&;i/#>K££zSSftlft^L 1 

^ «jx^>Bfe^;uxtt-feA->>fi6v?x^-;uT*i>»*^i ofem^Jo 
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i4. ^mmmmm^ntvx. &mT)vn-)i&^m^&m?$.i&2tm.<Dm 0 

1 5. ^S7;^-Mxfl/>^Un-Jk t°l/>^U zi— Jk 1,3-:/ 

1 6. ^mT)Vn— )W7u\i\/>>fi)n— )]/7:$>Z>m?$Ml 4fa^<D&J« 

17. gimMMmmvontVT. ^*>RWft&m*^^%mim2t?M(D 
^ i 9 %d,m<DMo 

2 2. &Jtfl£#^JT&£si^mfEm<Mo 

i~3 oma%T$)^if5t<igi omm<DMo 

1-3 0MS%T^^)HS5}c^l 4f2*c£>#Jo 
V® 1 ~ 1 5 a»%-trfe^)lf 1 7 fE*£<D£iJ„ 
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(57) Abstract 

The use c*benzaturan derivatives having antiarrhythmic activity, particularly amiodarone or dronedarone, or a pharmaceuticalJy 
acceptable salt thereof, for preparing pharmaceutical compositions capable of reducing cardiac-related mortality, particularly arrhythmia- 
related morality and sudden death In patients who have a reduced left ventricular function following a myocardial infarction but do not 
nave a disturbed nrr rii Rc rhythm requiring an antiarrhythmic treatment, is disclosed. 
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pElaawrtalite d'origtoecardiaque en particulier la rooxtalite cardiaque d'cngine arythmkjue c i^^^^^f^^^^ 
SgfaiS^^ apres infarcrus du myocardc, sans troubles du rvthme necesaltimt un traitement antiarythmique. 
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" Utilisation de oanposfe antiarythmiques dans la r&iuction 
de la mortality post infarctus ". 
La presente invention conceme, d'une maniere ggn6raJe, I'utilisation de composes 

antiarythmiques, pour la prevention de la mortality apres infarctus du myocarde. 

5 En particulier, ('invention a pour objet I'lrtilisation de d§riv6s du benzofuranne 

connus pour leur activite antiarythmique, en particulier I'amiodarone, ou de sets 
pharmaceutiquement acceptables de ces derives, pour la prevention de certains types 
de mortalite aprfes infarctus recent du myocarde, notamment la mortality d'origine 

1Q cardiaque en particulier la mortalite cardiaque d'origine arythmique. 

La mortalite apres infarctus du myocarde apparalt la plus elev6e, de I'ordre de 15%, 
dans les 6 a 12 premiers mois apr6s I'acddent atgu tandis qu'elle diminue par la suite 
pour s'aligner sur la mortalit6 enregistr&e dans la maladie coronarienne stable et 
15 chronique. 

Dans ce contexte, I'dtendue de la masse myocardique d&ruite, pouvant se traduire 
par la fraction d'ejection, ainsi que les arythmies ventriculaires sont reconnues comme 
des facteurs de risque majeurs. 

20 

Par consequent, une therapie medicate destinee a prevenir le deeds apres infarctus 
du myocarde peut severer particulierement indiquee durant la premiere annee apres 
la survenue de cet accident cardiaque bien qu'il y ait discussion possible sur la duree 
25 meme de cette therapie prophylactique. 

De nombreuses etudes r6alisees chez des patients ayant presente un infarctus du 
myocarde attestent toutefois que le dysfonctionnement ventriculaire gauche, les 
arythmies ventriculaires et rimportance de la maladie coronarienne concourent de 

30 

mantere independante au risque de mortalite globale et de mort subite, ie 
dysfonctionnement ventriculaire gauche etant le facteur de risque essentiel 
(Multicenter Postinfarction Research Group -N. Engl. J. Med. 1983; 309: 331-336). 



35 Ainsi, en depit des progres importants realises ces demi&res annees dans le 

traitement de i'infarctus myocardique, le pronostic reste assez reserve chez les 
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malades qui presenter* une alteration majeure de la fonction ventriculaire se reftetant 
par un abaissement marqu6 de la fraction d'ejection a ce niveau. 

Bien que ce pronostic sort plus favorable chez les patients avec fraction d'ejection 
5 superieure a 40% f il se d6teriore progressivement a mesure que ce paramfctre tend 

vers le seuil critique de 40%. La mort, souvent subite chez ces patients, est trte 
probablement causae dans la plupart des cas ( par une fibrillation ventriculaire 
deg6nerant en tachycardie ventriculaire Ifcthale. 

10 Dans ces cas, il semble, par cons6quent, logique d'essayer de pr6venir ces 

troubles ventriculaires par radministration d'agents antiarythmiques. 
Malheureusement, toutes les tentatives pour diminuer la mortality post infarctus avec 
les agents antiarythmiques de classe I (classification de Vaughan-Williams) les plus 

15 usites ont echou6 notamment chez des patients porteurs d'arythmies ou avec foncUon 
ventriculaire gauche abaiss6e (The CAST Investigators - N. Engl. J. Med. 1989; 321 : 
406-412). 

Au contraire, ces agents antiarythmiques devraient fctre contre-indiques puisqu'au 
20 lieu de diminuer la mortality aprte infarctus du myocarde ils accroissent en fait le 
nombre de morts subites, probablement en raison de leurs effets arythmogenes. 

A la suite de ces observations, la grande majority des cardiologues se sont montres 
25 sceptiques et m§me oppos6s au concept de prevention de la mort subite aprfes 
infarctus du myocarde par radministration d'agents antiarythmiques. 

Lamiodarone, un puissant correcteur des troubles du rythme, largement utilise 
dans cette indication, est capable de supprimer de manure importante les contractions 
30 ventriculaires prematures complexes et la tachycardie ventriculaire soutenue tout en 
ne prtssentant qu'un effet inotrope n§gatif peu marqu6 et en 6tant nettement moins 
arythmogene que les antiarythmiques de classe I. 



35 



Toutefois. l amiodarone se diff6rentie des autres agents antiarythmiques par un 
mecanisme d'action different : sa faculty de prolonger ta duree du potentiel d'action et 
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d alionger la periode refractaire de la cellule myocardique le situe dans la categorie 
des antiarythmiques de classe Ifl de Vaughan-Williams. 

S'il est parfaitement reconnu que I'amiodarone est un agent benefique dans les 
arythmies potentieilement mortelles souvent refractaires aux autres antiarythmiques, 
son efficacite a egalement 6te evaluee dans la prevention des deces survenant apres 
infarctus du myocarde. 

Par exemple. L. Ceremuzinski et coll. (J. Am. Coll. Cardiol. 1992; 20 : 1056-1062) 
ont enregistre, apres administration d'amiodarone a la dose de 200mg / jour pendant 
un an. une reduction significative de la mortality post infarctus et des arythmies 
ventriculaires chez des patients a haut risque pr^sentant une contre-indication a la 
prescription de p-b!oquants tandis que dans letude CAMIAT (Circulation 1991; 84 : 
550-557), J.A. Cairns et coll. ont constate, a la dose de 300 a 400mg / jour, une 
tendance de ramiodarone a presenter un effet benefique vis-a-vis notamment de la 
mortality totale ou la mortality d'origine cardiaque chez des patients presentant des 
extrasystoles ventriculaires apres infarctus du myocarde. 

Dans l etude BASIS (J. Am. Coil. Cardiol. 1990; 16 : 1711-1718). F. Burkart et coll., 
quant a eux, ont 6tudi6 pendant une ann§e les effets de ramiodarone a la dose de 
200mg / jour chez des survivants d'infarctus du myocarde porteurs d'arythmies. 
Toutefois. les effets b6n6fiques enregistres doivent dtre ponders par un manque 
d efficadte observe chez les patients avec fonction ventriculaire gauche diminuee 
c'est-a-dire avec fraction dejection inf6rieure ou egale a 40%. 

L f int6r6t essentiel de cette 6tude r6side. par consequent, dans la mise en evidence 
d'un effet de ramiodarone sur la survie de patients porteurs d* arythmies ventriculaires 
complexes asymptomatiques avec fonction ventriculaire gauche preservee (fraction 
d ejection > 40%). 

En consequence, la fraction dejection du ventricule gauche apparait davantage 
engagee dans fe pronostic de survie du patient que les arythmies ventriculaires en 
accord avec C.S. Chakko et coll. (Am. Heart J. 1985; 109 : 497-504). 
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D autre part des essais cliniques menes chez des patients n'ayant pas montre 
d'infarctus du myocarde ont mis en lumiere des resultats parfois divergents. 

Par exemple. de petites etudes preliminaires entreprises avec i'amiodarone chez 
des patients souffrant de cardiomyopathies, d'arythmies ventriculaires ou 
d'insuffisance cardiaque ont fourni des resultats contradictoires : Neri et coll. (Am. 
Heart J. 1987; 113 : 707-715) ont enregistre une survie am6lioree, Cleland et coll. (Br. 
Heart J. 1987; 58 : 572-582) ont rapporte une incidence diminuee de la mort subite 
tandis que Nicklas et coll. (Am. Heart J. 1991; 122 : 1016-1021) ainsi que Stewart et 
coll. (Brit. Heart J. 1989; 61 : 459-460) n'ont constate aucune amelioration. 



De m§me. dans une autre etude pratiqu6e chez des patients atteints d'insuffisance 
15 cardiaque severe en I'occurrence. I'6tude GESICA. H.C. Doval et coll. (Lancet 1994 ; 
344 : 493-498) ont montr6 que I'amiodarone. & la dose de 300mg / jour, pendant 2 ans 
a permis d'obtenir, une reduction significative de la mortality dans le groupe traite par 
rapport au groupe contrdle qu'il s'agisse de la mort subite ou de la mortality due & 
I'insuffisance cardiaque progressive. 



Enfin f S.N. Singh et coll. ont publi6 dans N. Engl. J. Med. 1995; 333 : 77-82, les 
resultats de l'6tude dinique CHF-STAT s^tendant sur 45 mots avec des doses 
journalieres de 300mg d'amiodarone chez des patients porteurs d'arythmies 
25 ventriculaires asymptomatiques et souffrant d'insuffisance cardiaque moderfee 
d'origine isch6mique ou non ischemique. 

Bien que ce compost se soit revele efficace pour supprimer tes arythmies 
ventriculaires et amSliorer la fonction ventriculaire, cette etude a montre. d'une 
30 maniere tout £ fait inattendue. que I'amiodarone n'a aucun effet, apres 2 ans, ni sur la 
mort subite, ni sur la prolongation de la survie de patients montrant une insuffisance 
cardiaque moderee. 



Toutefois. une tendance a reduire la mortalite chez des patients avec 
cardiomyopathie non ischemique a pu etre relevee (fraction dejection s 40%). 
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Des tentatives (^interpretation des resultats apparemment contradictors mis en 
lumtere dans ces deux demiers essais ont ete formulees par G.Breithardt (N. Engl. J. 
Med. 1995; 333 : 121-122) et par S.C. Hammill et coll. (Heart 1996 ; 75 : 6-7). 

Ces auteurs ont fait remarquer que la difference la plus significative entre les deux 
etudes repose sur la nature meme de la maladie cardiaque sous-jacente. 

En fait t la grande majority des patients dans lessai CHF-STAT presentment une 
cardiomyopathie ischemique alors ; qu'a linverse, une majority de patients dans l'6tude 
GESICA etaient atteints de cardiomyopathie non ischemique. 

En consequence, et pour cette raison. les malades de I'etude CHF-STAT n'ont 
probablement pas tir6 a vantage de I'amiodarone. La tendance remarqute dans I'Stude 
BASIS cit6e precedemment ou un manque d'efficacite de ce compose avait ete 
observe chez des patients avec fraction d ejection < 40% se trouverait done confirmee 
par ces essais. 

On peut done conclure, d la suite de ces donnees cliniques, que la cause de 
linsuffisance cardiaque sous-jacente peut jouer un role predominant dans la 
determination d'un effet bdndfique de I'amiodarone sur la prophylaxie de la mortality " 

On mentionnera par ailleurs fe brevet FR 2 626 176 qui conceme des compositions 
destinees au traitement de I'insuffisance coronaire par association d'amiodarone et 
d'au moins un vasodilatateur et un 0-bloquant. 

Selon ce brevet, I'amiodarone et I'isosorbide dinitrate, pris isotement, ne montrent 
pas, par rapport a un groupe contrdle, une diminution de la mortalite ni d 7 jours ni £ 1 
an alors que Tadministration precoce, en dfcbut d'infarctus, de ('association isosorbide 
dinitrate / amiodarone suivie d'une administration prolongee de cette meme 
association reduirait la mortalite £ 1 an dans I'infarctus du myocarde. 

Neanmoins aucun resultat comparatif n'y est rapporte ce qui permettrart de soutenir 
cette conclusion. 
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Cette affirmation apparait par consequent comme purement speculative et d autant 
plus douteuse qu'elle neftgure plus dans la demande de brevet WO 90/09176 du 
meme inventeur qui decrit, postferieurement, les mdmes compositions destinies au 
traitement de rinsuffisance coronaire. 

Enfin, on signalera la demande de brevet WO 95/09625 se rapportant a rutilisation 
de I'amiodarone pour 1e traitement de patients souffrant d'insuffisance cardiaque qu'ils 
soient porteurs ou non d'arythmies ventriculaires. L'amiodarone y est 6ventuellement 
assoctee £ d'autres agents cardioactifs. 



Cependant, on ne fait aucune r6f§rence. dans cette demande de brevet a un 
dysfonctionnement ventriculaire gauche comme facteur essentiel de cause de 
15 mortalite de sorte qu'il est totalement impossible de d£duire ou encore de prSvoir le 
comportement de I'amiodarone, associ6e ou non £ d'autres agents cardioactifs. en 
presence de ce seul facteur de risque se traduisant par une fonction ventriculaire 
gauche amoindrie. 



A partir des rSsuttats regroup£s ci-dessus. on peut affirmer que, dans une certaine 
mesure, un b6n£fice de I'amiodarone a pu 6tre d6montre sur la prevention de la 
mortalite apr£s infarctus du myocarde ou non et ce, chez des malades pr6sentant des 
troubles du rythme et / ou certaines formes d'insuffisance cardiaque. 



Toutefois. on n'a jamais rapporte ni m§me public jusqu'a present un avantage 
quelconque de I'amiodarone dans la prophylaxie des d6c6s par administration prteoce 
de cet agent apres la phase aigQe de Hnfarctus du myocarde notamment dans la 
prophylaxie de la mortality d'origine cardiaque. en particutier la mortality cardiaque 
30 d'origine arythmique. en tenant compte. comme seul facteur de risque predominant et 
mortel, d'un dysfonctionnement ventriculaire gauche se traduisant par une fraction 
dejection basse. 



On signalera cependant les publications de A. Munoz (Arch. MaL Coeur 1991; 94 
(II) : 67-69) et de J.A. Camm et coll. (Am. J. Cardiol. 1993; 72 : 95F-98F) qui dfccrivent 
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un protocole detud clinique rmpliquant revaluation de I'amiodarone comme agent de 
prevention de la mortalite apres infarctus du myocarde chez des patients ne 
presentant pas d'arythmies lors de Incorporation dans ressai mais une fonction 
ventriculaire gauche alteree. 

L'etude en question necessitant plusieurs annees. aucun resuftat quel qu'il soit n*a 
encore ete publie qui permettrait daffirmer ou d'infirmer les hypotheses qui tui servent 
de fondement. 

Aussi, peut-on conclure de I'ensemble des 6tudes rapportees pnScedemment, que 
le comportement de I'amiodarone vis-d-vis de la mortalite de patients 4 risques. qu f ils 
soient ou non dans une periode post infarctus, est loin d'etre elucide d'autant que des 
resultats parfois surprenants et divergents ont 6te enregistr6s qui ne permettent la 
formulation que de simples suppositions sur les aspects encore rtteconnus de cet 
antiarythmique. 

Or, on a maintenant trouv6 que I'amiodarone et ses sets pharmaceutiquement 
acceptables sont capables de pr6venir de manure significative et avec moins d effets 
arythmog6nes que les antiarythmiques de classe I, certains types de mortalite 
notamment la mortalite d'origine cardiaque en particuiier la mortalite cardiaque 
d'origine arythmique chez des patients pr6sentant apr6s infarctus du myocarde. une 
fonction ventriculaire gauche diminuee, c'est-a-dire des patients avec cardiomyopathie 
ischemique, sans troubles du rythme symptomatiques. 

Par consequent on peut affirmer avoir mis en 6vidence pour la premiere fois, dans 
le cadre de la presente invention, la possible de prSvenir la mortalite cardiaque 
d'origine arythmique notamment fa mort subite dans la periode post infarctus, au 
moyen d*un agent antiarythmique, en I'occurrence I'amiodarone ou ses sels 
pharmaceutiquement acceptables, chez des patients avec facteur de risque majeur 
mais sans arythmies symptomatiques. 

Cette prevention de la mortalite cardiaque d'origine arythmique ainsi relevee se 
traduit concnMement par une reduction du taux de mortalite d'origine arythmique, en 
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particulier une reduction du taux de morts subites. 

Ainsi. Tinvention se rapporte a ('utilisation, comme principe actif, d'un derive de 
benzofuranne a activite antiarythmique en particulier I'amiodarone ou la dronedarone 
ou dun sel pharmaceutiquement acceptable de ce derive, de preference le 
chlorhydrate, pour la preparation d'une composition pharmaceutique destinee a reduire 
la mortalite d'origine cardiaque chez des patients presentant une fonction ventriculaire 
gauche r6duite apres infarctus du myocarde, sans troubles du rythme n§cessitant un 
traitement antiarythmique. 



Par "derive de benzofuranne d activite antiarythmique", on d6signe, dans le cadre 
de la presente invention, un compose benzofurannique choist parmi ceux dterits dans 
les brevets US 3248401, US 5223510 et EP 338746 ainsi que dans les demandes de 
1 5 brevet WO 88/07996, WO 89/02892. WO 90/02743 et WO 94/29289. 

De I'ensemble de ces composes, on peut citer par exemple le 2-n-butyl-3-{4-<3-di-n- 
butylaminopropoxy)benzoyl}-5-m6thylsulfonamido-benzofuranne ou dronedarone et 
ses sels pharmaceutiquement acceptables d§crits dans le brevet US 5223510. 

20 

Cependant, on prSfere generalement, comme d6riv6 de benzofuranne d activity 
antiarythmique, Tamiodarone et ses sels pharmaceutiquement acceptables decrits 
dans le brevet US 3248401. 

On entend d'ailleurs par "amiodarone". dans le contexte de la presente invention, le 
2-n^utyl-3-{4-di6thylaminoethoxy-benzoyl)benzofuranne sous forme basique ou sous 
forme de complexes d'inclusion dans des cyclodextrines. leurs 6thers ou leurs esters. 

30 ^utilisation des metabolites actifs des derives de benzofuranne a activite 

antiarythmique dont il est question prScedemment, fait 6gatement partie de la presente 
invention. Comme exemple de tels metabolites on peut citer le 2-n-butyl-3-(4- 
ethylaminoethoxy-benzoyl)benzofuranne ou N-desethylamiodarone et ses sels 

35 pharmaceutiquement acceptables tels que droits dans le brevet FR 2550091 et le 2- 
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n-butyl-3-(4-(3-n-butylaminopropoxy)ben2oyl]-5-methylsulfonamido-benzofuranne ou 
N-desbutyldronedarone et ses sels pharmaceutiquement acceptables decrits dans le 
brevet US 5223510. 

5 De meme, (appellation "mortalite d'origine cardiaque" recouvre. dans le cadre de 

I'invention, la mortalite due a toutes causes card iaques (tous deces exceptes ceux dus 
a une cause non cardiaque) notamment, et de manure plus particuliere, la mortalite 
cardiaque d'origine arythmique. 

10 

Par "mortalite cardiaque d'origine arythmique", on designe d'ailleurs la mortalite 
subite ou non due d toute cause arythmique c'est-&-dire soit le deces se produisant 
dans Theure ou moins d'une heure apres i'apparition de nouveaux symptdmes en 
('absence d'insuffisance ventriculaire gauche agravee ou de choc soit le deces sans 
15 temoin d'un patient apparemment stable, sort la fibrillation ventriculaire fatale ("non 
ressuscitee"). 

L'appellation "mortalite cardiaque d'origine arythmique", recouvre 6galement, dans 
le cadre de I'invention, les arrdts cardiaques non fatals ("ressuscites" apr6s 
defibrillation), c'est-a-dire les ev£nements arythmiques non fatals causant un arret 
cardiaque. 

De plus, Texpression "mortalite cardiaque d'origine arythmique" inclut ggalement de 
mani&re plus specifique, la "mortalite cardiaque subite d'origine arythmique" ou 
25 "mortalite subite d'origine arythmique" ou "mort subite", d savoir fe dec6s se 
produisant dans t'heure ou moins d'une heure apres I'apparition de nouveaux 
symptdmes en I'absence d'insuffisance ventriculaire gauche agravee ou le dec6s 
fortuit d'un patient sans symptdmes ou avec symptdmes cardiovasculaires stables 
survenu sans temoin et dans les 24 heures de la connaissance de cet evenement. 

30 

On precisera egalement que I'expression apatient presentant une fonction 
ventriculaire gauche reduite apres infarctus du myocarde, sans troubles du rythme 
necessitant un traitement antiarythmique» a pour signification un patient, qui dote 
35 d'une fonction ventriculaire gauche diminuee apres infarctus du myocarde. peut 
eventuellement presenter des troubles du rythme asymptomatiques c'est-^-dire sans 
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signification pathologique mais pas de troubles du rythme relevant d un traitement 
antiarythmique. 

Enfin par "fonction ventriculaire gauche reduite", on entend essentiellement une 
fonction ventriculaire gauche d6ficiente se refletant par une fraction d'ejection £ 40%. 

5 

Comme i! sera decrit plus en details par la suite, on a releve au cours d'un essai 
impliquant plusieurs centaines de patients, que I'amiodarone de preference sous forme 
de son chlorhydrate. administree journellement apres la phase aigue de I'infarctus du 
^ myocarde ne provoque pas d'effet d£l£t&re sur une p£riode de 24 mots. 

En outre, on a trouve que cet agent antiarythmique tend a prevenir la mortalite 
d'origine cardiaque dans certains cas specifiques, par exemple chez des patients avec 
fraction d'ejection sup6rieure k 30% et tnferieure ou 6ga!e & 40% dans la p6riode post 
IS infarctus inaugural c'est-a-dire chez des patients n'ayant pas fait plusieurs infarctus 
(sans histoire d'infarctus). 



De meme, on a pu mettre en evidence que le chlorhydrate d'amiodarone peut 
prevenir, de manure significative, sur une p6riode d'au moins 2 ans. la mortalite 
cardiaque d'origine arythmique, subite ou non, comprenant ou pas les arrets 
cardiaques non fataJs, puisqu'on a pu enregistrer une reduction de 28 a 30% de ce 
type de mortalite a 2 ans. 

25 Par ailleurs, on a trouv6 que le chlorhydrate d'amiodarone peut r£duire 6galement 

de fagon tout & fait significative, la mortality subite d'origine arythmique ou mort subite 
sur une p6riode de 24 mois (37% de reduction d 24 mois). 



Cet effet prophylactique qui a ete observe aussi bien chez des patients avec 
fraction d'ejection superieure a 30% et inferieure ou egale a 40% s'est m§me rev6l§ 
encore plus marque chez des patients avec fraction d'ejection ventriculaire gauche 
fortement diminue c est-d-dire < 30 %. 
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Pour leur utilisation en therapeutique, les derives de benzofuranne a activite 
antiarythmique selon rinventton sont generalement introduits dans des compositions 
pharmaceutiques. 

Ces compositions pharmaceutiques peuvent etre presentees sous toute forme 
convenant a leur administration en th6rapie humaine notamment pour administration 
par voie orale. sublingual, nasale, inhatee. parenterale, topique. transdermique ou 
rectale. 



G§n6ra!ement, on utilise la voie orale ou parenterale mais, de preference la voie 
orale. Pour ce qui conceme Tunite d'administration celle-ci peut prendre la forme, par 
exemple d'un comprint s£cable ou non, d'une dragSe, d'une capsule, d'une gelule. 
d'une poudre. d'une suspension ou d'un sirop pour Tadministration orale, d'un 
15 suppositoire pour 1'administration rectale. d'une solution ou suspension pour 
Tadministration parenterale ou d'un dispositif appete communement -patch - pour 
('administration transdermique. 



Les compositions pharmaceutiques selon Tinvention pourront avantageusement 
comprendre, par unite d'administration, de 50 a 600mg de principe actif notamment de 
150 a 250mg pour Tadministration orale, de 10 a 250mg de principe actif pour 
Tadministration parenterale ou encore de 50 a 200mg de principe actif pour 
Tadministration rectale. 

On peut constituer notamment des compositions pharmaceutiques contenant 
Tamiodarone, la dronedarone ou un de leurs sels pharmaceutiquement acceptables a 
raison de 50 a 500mg pour ('administration orale plus particulierement des 
compositions orales renfermant de 150 a 250mg d'amiodarone ou d un de ses sels 
pharmaceutiquement acceptables ou encore de 50 a 150mg de dronedarone ou d'un 
de ses sels pharmaceutiquement acceptables. 



35 



Selon la voie d'administration choisie, les compositions pharmaceutiques en 
question seront preparees, de mantere conventionnelle en associant le principe actif 
tel que Tamiodarone ou fa dronedarone ou un de leurs sels pharmaceutiquement 
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acceptables, avec un excipient ou vehicule pharmaceutique approprie. celui-ci pouvant 
etre constitue, par exemple dau moins un ingredient selectionne parmi tes substances 
suivantes : 

lactose, amidons. talc, stearate de magnesium, polyvinylpyrrolidone, acide alginique, 
5 silice colloTdale. polysorbate, mannitol, dihydrogenophosphate sodique, eau distillee. 

alcool benzylique ou agents edulcorants. 

Pour la preparation d'une composition pharmaceutique orale, on peut par exemple 
melanger le principe actif avec les excipients ou vehicules pharmaceutiques 
seiectionnes puis proc6der a une granulation a l*6tat sec ou humide. 

Selon la nature de I'excipient utilise, on peut si necessaire, obtenir par simple 
melange une poudre susceptible d'§tre convertie directement en comprimes. On peut 
15 introduire cette poudre ou ce granule directement dans des capsules ou g6lules ou, de 
preference, les transformer par compression en noyaux de comprim§s. 

A titre d'exemple, on peut preparer des compositions pharmaceutiques dosses & 
200mg de chlorhydrate tfamiodarone pour une administration par voie orale par 
exemple sous la forme de comprimes, s6cables ou non. par granulation et 
compression des ingredients suivants : 

Exemple 1 

25 Chlorhydrate d'amiodarone 200mg 

Lactose 96mg 

60mg 
12mg 
2.4mg 

Stearate de magnesium 4.6mg 



Amidon de maYs 
Polyvinylpyrrolidone 
Silice colloTdale anhydre 
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375mg 



Exemple 2 

Chlorhydrate d'amiodarone 200mg 

Lactose 71 mg 

Amidon de mals 66mg 

Polyvinylpyrrolidone 6mg 

Silice colloTdale anhydre 2,4mg 

Stearate de magnesium 4,6mg 



350mg 

De meme, on peut constituer une composition pharmaceutique contenant 106mg de 
chlorhydrate de dron6darone pour une administration orale notamment sous forme 
d'une gelule : 



Exemole 3 

Chlorhydrate de drongdarone 1 06mg 
(sort 100mg de dronedarone base) 

Amidon de mais 1 38,5mg 

Talc 5o mg 

Silice colloTdale anhydre 1 ,25mg 

Stearate de magnesium 2,5mg 



m 
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Lactose 



201.75mg 



500mg 



10 



15 



Pour une administration parenterate, on peut preparer egalement des compositions 
pharmaceutiques dosees a 150mg de chlorhydrate d'amiodarone ou 10.6mg de 
chlorhydrate de dronedarone, par exemple sous la forme d'une solution injectable de 
formulation : 

Exemple 4 

Chlorhydrate d'amiodarone t50mg 

Polysorbate 80 300mg 

Alcool benzylique 60mg 

Eau pour preparation injectable Q.S.* 3ml 
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Exemple 5 

Chlorhydrate de dronfcdarone 1 0.6mg 
(soit 10mg de dronedarone base) 

Mannitol 200mg 

Oihydrogenophosphate sodique anhydre 1 20mg 

Eau pour preparation injectable Q.S.* 1 0ml 

* Q.S. : quantity suffisante pour 

Lors de la recherche d'un effet prophylactique sur la mortalite post infarctus, en 
accord avec invention, le principe actif. plus specialement I'amiodarone ou ses sets 
pharmaceutiquement acceptables, peut dtre administr6 a des doses journalises 
variant de 100 a 800mg par voie orale, de preference de 200 a 400mg. 
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Dans le cas particulier de Padministration par voie orale de lamiodarone, ou de ses 
sels pharmaceutiquement acceptables. des doses joumalieres superieures a 400mg 
par exemple des doses de 400 a 800mg notamment des doses de 600 d 800mg, sont 
reservees aux traitements de courte duree par exemple aux traitements d'attaque 
necessitant une dose de charge importante en principe actif alors que !es doses 
joumalieres inferieures ou egates £ 400mg, par exemple des doses de 200 a 300mg 
de preference des doses de 200mg repr6sentent davantage des doses d'entretien. 

En particulier. on peut utiliser fe schema therapeutique suivant qui comporte 
l administration du chlorhydrate d'amiodarone comme prindpe actif dabord en dose de 
charge ensuite en dose d'entretien d savoir : 

• Traitement d'attaque : 800mg / jour ou 4 comprim6s dos6s chacun d 200mg de 
chlorhydrate d'amiodarone pendant 2 semaines, le traitement debutant 
prgcocement apr&s la phase aigui de I'infaretus du myocarde par exemple des le 
56me jour. 

• Traitement d'entretien : 400mg / jour ou 2 comprim§s doses chacun d 200mg de 
chlorhydrate d'amiodarone pendant 3 A 4 mois puis 200mg de chlorhydrate 
d'amiodarone pendant au moins 12 mots. 

Selon un autre aspect de I'invention, 1'administration du derive de benzofuranne d 
activit6 antiarythmfque ou d'un de ses sels pharmaceutiquement acceptables peut Stre 
realiste en association etroite c'est-a-dire simultanSe ou sgquentielle avec 
radministration d'au moins un agent cardioactif supplementaire de manure a renforcer 
I'effet prophylactrque recherche et/ou trarter la maladie cardiaque sous-jacente. 

Par consequent, un autre objet de ('invention se rapporte a l utilisation d'un derive 
de benzofuranne a aclivite antiarythmique, preferentielfement I'amiodarone ou la 
dron6darone, ou d'un set pharmaceutiquement acceptable de ce derive pour la 
preparation de compositions pharmaceutiques d administrer en association simultanee 
ou sequentielle. d au moins un agent cardioactif supplementaire. pour la reduction de 
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la mortalite d'ongine cardiaque chez des patients presentant une fonction ventriculaire 
gauche reduite apres infarctus du myocarde, sans troubles du rythme necessitant un 
traitement antiarythmique. 

5 Selon cette variante, on peut associer le principe actif, par exemple i'amiodarone, la 

dronedarone ou un de leurs sets pharmaceutiquement acceptables, et au moins un 
agent cartiioactif supplemental choisi parmi un diuretique, un inhibiteur de I'enzyme 
de conversion de I'angiotensine, un inhibiteur de I'angiotensine II. un inhibiteur 

IP calcique, un agent cardiotonique, un agent p-bloquant. un derive nitre et un inhibiteur 
de la vitamine K. 

A titre d'exemples non limttattfs, on citera par la suite des agents cardioactifs 
qui peuvent Stre associes au principe actif en question, ces agents etant denommes 
par leur D6nomination Commune Intematinale (DCI). 
15 Ainsi, on peut selectionner : 



20 



le diuretique parmi le furosemide, ('hydrochlorothiazide, la metolazone, I'amiloride et 
la spironolactone, ces compos6s 6tant administr&s d des doses th6rapeutiquement 
actives choisies entre 1 et 200mg / jour. 



• I'inhibiteur de I'enzyme de conversion de I'angiotensine parmi le captopril, 
lenalapril, le fosinopril. le quinapril, le ramipril, le lisinopril, le cilazapril et le 
perindopril, ces composes etant administres d des doses thfcrapeutiquement actives 
25 choisies entre 2 et 1 50mg / jour. 



• I'inhibiteur de I'angiotensine II parmi I'irb^sartan. le losartan. le candesartan, le 
valsartan, ie zolasartan. le telminsartan, I'eprosartan, ces composes etant 
administres a des doses th6rapeutiquement actives choisies entre 1 et 200mg / 
jour. L'irbesartan represente toutefois un inhibiteur de I'angiotensine II pr6f6re. 

• I'inhibiteur calcique parmi la nifedipine, la nicardipine, la lacidipine, la felodipine. 
l amlodipine, le diitiazem et le verapamil, ces composes etant administres a des 
doses therapeutiquement actives choisies entre 1 et 500 mg / jour. 
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• l agent cardiotonique parmi I'acetyldigrtoxine. la digitoxine et la digoxine, ces 
composes etant administres a des doses therapeutiquement actives choisies entre 
0.1 et 2mg / jour. 

• I'agent f*-bloquant parmi le timolol, latenolol. le pindolol, le bisoprolol, I'acebutolol. le 
propranolol, le metoprolol. le nadolol, le tertatolol. I'alprenolol. le betaxolol. le 
c£liproloi et l'oxpr6nolol. ces composes etant administres a des doses 
therapeutiquement actives choisies entre 10 et 500 mg / jour. 

• le d£riv§ nitre parmi le nicorandil, le mononitrate d'isosorbide, le dinitrate 
d'isosorbide et la trinitrine, ces composes etant administres a des doses 
therapeutiquement actives choisies entre 2 et 200mg / jour. 

• I'antagoniste de la vitamine K parmi la warfarine. I'acenocoumarole et la 
phenprocoumone, ces composes etant administres d des doses therapeutiquement 
actives choisies entre 1 et 50mg / jour. 

Les associations avec un inhibiteur de ( enzyme de conversion de I'angiotensine ou 
avec un inhibiteur de I'angiotensine II repr6sentent toutefois des associations 
pr6f&r£es. 

Cependant, I'amiodarone ou ses sets pharmaceutiquement acceptables, ne 
represents pas le derive de benzofuranne a activite antiarythmique de choix pour la 
constitution par exemple d'une association simuttan6e representee par une unite 
d'administration unique etant donne sa duree de vie particuiierement prolongee par 
rapport aux autres agents cardioactifs qui lui seraient associes 

L'efficacite prophylactique des derives de benzofuranne a activity antiarythmique et 
de leurs sels pharmaceutiquement acceptables vis-£-vis de la mortalite post infarctus a 
ete mise en Evidence par Tintermediaire du chlorhydrate damiodarone. lors d'une 
etude clinique prospective, multicentrique et en double aveugle (avec une approche en 
triple aveugle) avec randomisation (repartition au hasard) des patients en 2 groupes 
definis a partir de la fraction d'ejection ventriculaire gauche. 
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Cette etude, qui sest.etalee sur une periode de ptusieurs annees, a ete pratiquee 
chez des patients a haut risque presentant une fonction ventriculaire gauche deficiente 
apres infarctus du myocarde recent. Eile a consiste a demontrer sur une periode de 2 
ans. une diminution de la mortality cardiaque. de la mortalite cardiaque d'ongine 
arythmique cumulee ou non aux evenements arythmiques non fatais causant un arret 
cardiaque et enfin une diminution de la mortality subite d'ongine arythmique (mort 
subite). 

ETUDE CL1NIQUE 

I. Selection des patients 

La randomisation des patients a ete effectuee entre les 56me et 216me jours apres 
infarctus du myocarde. Durant cette periode, on a v6rifi6 les entires d'inclusion et 
d'exclusion suivants pour chaque patient des deux sexes susceptible d'etre enrdl&s 
dans I'essai d savoir : 

CritAms d'inclusion 

1) presence d'un infarctus du myocarde 

2) fraction dejection interieure ou egaie & 40% par ventriculographie radionuclide 
standardise© 

3) age sup§rieur d 18 ans et inferieur a 75 ans 

Un enregistrement Holter a egalement 6t6 pratique durant 24 heures mais les 
resultats n'ont pas ete retenus pour I'inclusion. 

Chteres d'exclusion 



1) contre-indications a I'amiodarone 
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2) statut particulier du patient notamment femmes en age de procreation, maladie 
non cardiaque ou preexistante susceptible d'abreger de maniere significative une 
survie de 2 ans ou toute condition requerant un traitement avec des 
antidepresseurs tricycliques, la phenytome, la lidoflazine. la prenylamine ou la 
vincamine 

3) necessite d'une therapie antiarythmique autre que des p-bloquants ou la digitate 
au moment de ('incorporation dans f'essai 

4) angor severe ne repondant pas a un traitement conventionnel 

5) insuffisance cardiaque grave ne repondant pas d un traitement conventionnel 

6) necessite d'une chirurgie cardiaque 

Chacun des 1486 patients s6lecttonn6s selon ces criteres ont ete inclus dans 
letude et randomises dans deux groupes entre 5 et 21 jours aprfcs I'infarctus du 
myocarde pour recevoir sort le chlorhydrate d'amiodarone soit le placebo, 
Ces groupes ont 6te construes sur base de la fraction dejection c'est-a-dire : 

- un groupe de 797 patients dotes d'une fraction dejection superieure d 30% et 
egale ou infeneure d 40% ci-apres "Groupe I" 

- un groupe de 689 patients dotes d'une fraction dejection inferieure a 30% ci- 
aprds "Groupe II" 

II. Puree et traitement 

L'essai a dun* pendant 4 ann^es, la periode de recrutement s'etalant sur 3 ans de 
sorte que les patients recrutes durant les 2 premieres annees ont ete traites 
pendant 2 ans et ceux recrutes dans la dernifere annee ont ete traites jusqu'a la fin 
de l'essai. Le traitement minimum a ete, par consequent, de 1 an. 
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Ce traitement a ete instaure en double aveugle a partir de comprimes contenant 
soit le placebo soit 200mg de chlorhydrate d'amiodarone, selon le schema 
therapeutique suivant : 

a) Pose de charge : 
800mg soit 4 comprimes / jour en deux prises pendant 2 semaines. 

b) Pose d'entretien : 

# 400mg soit 2 comprimes / jour en deux prises d partir de la 3eme semaine 
pendant 3 mois et 2 semaines. 

* 200mg soit 1 comprim6 / jour durant 20 mois. 

Une co-medication a egalement ete instaur^e £ savoir des inhiblteurs de I'enzyme 
de conversion de I'angiotensine chez 77% des patients, des p-bloquants chez 44%, 
15 des antagonistes de la vitamine K chez 29%, de la digoxine chez 23%, des 

antagonistes du calcium chez 14%. 

Oes enregistrements Hotter pratiques au cours de I'essai ont rev6le qu'environ 40% 
des patients presentaient plus de 10 extrasystoles ventriculaires par heure 
ou de 3 extrasystoles bi ou tri-g§min§es 
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lll.RESULTATS 



Les differences de survie enregistrees ont 6t6 analyses par la methode de Kaplan- 
25 Meyer (p significatif si £ 0,05). 

En prenant en compte : 

• la mortality totale dans I'essai. c'est-a-dire la mortalite due a toute cause qu elle 
soit cardiaque, non cardiaque ou inconnue 

• ou la mortalite cardiaque totale. c'est-a-dire la mortality due a des causes 
cardiaques, 

on na pas enregistre. sur une periode de 24 mois, une difference significative entre 
Le taux de survie dans le groupe traite et le taux de survie dans le groupe placebo. 
Toutefois, on n'a releve aucun effet deletere provoque par le chlorhydrate 
d'amiodarone sur la periode consideree. En outre, on n'a pas observe de reduction 
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significative de la mortaiite totale dans !es Groupes I et II sur la meme periode de 
24 mois. Cependant. on a pu mettre en evidence un effet preventif precoce de la 
mortaiite totale dans le Groupe I sur la periode des 6 premiers mois (p = 0.06) et 
notamment sur la periode des 3 premiers mois (p < 0,05). 

Par ailleurs. on n'a observe, par rapport au groupe placebo aucun effet significant 
de reduction de la mortaiite totale sur une periode de 24 mois chez des patients 
avec histoire d infarctus 

Cependant une tendance a prevenir la mortaiite totale chez des patients sans 
histoire d'infarctus (avec infarctus inaugural ) a pu Stre relevee sur la meme periode 
de 24 mois (p < 0,05 sur 3 mois, p = 0,06 sur 6 mois et p = 0,07 sur 12 mois). 
D'autres resultats obtenus lors de cet essai randomise sont repertories ci-apres en 
reference aux dessins ri-annexes sur lesquels : 

a) les abreviations utilisees possedent les significations survantes : 
" PL " signifie " placebo " 

* Am a et "Amiodarone" signifie " chlorhydrate d'amtodarone " 

St. 1 signifie " Groupe 1 " 
" St. 2 " signifie " Groupe II " 

" Ml " signifie "infarctus du myocarde non inaugural " 
" noMi • signifie "infarctus du myocarde inaugural ' 
" * " signifie p < 0,05 
" ** " signifie p < 0,01 

b) la Figure 1 repr&sente le taux de patients dans les Groupes I et II survivant 
durant 24 mois a la mort d'origine cardiaque. 

Ces resultats montrent que le chlorhydrate d'amiodarone ne diminue pas de 
mantere significative, par rapport au groupe placebo, le taux de mortaiite 
d'origine cardiaque sur une periode de 24 mois dans les 2 groupes en question. 
Toutefois, un effet prophylactique precoce a pu etre mis en evidence durant les 6 
premiers mois dans le Groupe I (p < 0.05 sur 6 mois) et plus particulierement 
dans les 3 premiers mois (p <0,01 sur 3 mois). 
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c) la Figure 2 represente le taux de patients survivant durant 24 mois a la mort 
cardiaque apres infarctus inaugural. 

On n'observe, suite a cet essai et par rapport au groups placebo, aucun effet 
significatif. de reduction de la mortalite d'origine cardiaque sur une periode de 24 
5 mois chez des patients avec histoire d'infarctus. Par contre. une tendance a 

pr6venir la mortality d'origine cardiaque chez des patients sans histoire 
d'infarctus a pu etre decetee sur la meme periode de 24 mois (p = 0,06 sur 
24 mois) tandis qu'une diminution significative de ce type de mortalite a ete 
refevge sur une periode de 3 mois, 6 mois et 12 mois (p < 0,05 sur 3,6 et 12 

10 

mois). 

d) la Figure 3 represente le taux de patients survivant d la mort cardiaque d'origine 
arythmique sur une periode de 24 mois. 

15 Les r6sultats obtenus montrent une reduction significative de ce type de 

mortalite, par rapport au groupe placebo, sur une periode de 3 mois (p < 0,05). 6 
mois (p < 0,05) et 24 mois (p = 0,052). 

Par exemple. on a obtenu 44% de reduction de la mortalite cardiaque d'origine 
arythmique a 6 mois et 30% d 24 mois. 

20 

e) la Figure 4 represente te taux de patients dans les Groupes I et II survivant sur 
une periode de 24 mois £ la mort cardiaque d'origine arythmique. 

On peut ddduire de ces rfesultats une reduction significative de ce type de 
25 mortality par rapport au groupe placebo sur une periode de 3 mois (p < 0,05) et 

6 mois (p = 0,056) dans le Groupe I et sur une periode de 24 mois (p < 0,05) 
dans le Groupe II. 

Ainsi ( on a observe un effet prophylactique significatif encore plus marque dans 
le Groupe II que dans le Groupe I c'est-^-dire chez des patients avec une 
30 fraction dejection ventriculaire gauche particulierement reduite (< 30%). 

f) ta Figure 5 represente le taux de patients survivant a la mort subite d'origine 
arythmique sur une periode de 24 mois. 
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Les resultats obtenus mettent en lumiere une reduction significative de ce type 
de mortalite par rapport au groupe placebo (p = 0.052 sur 3 mots. 0,057 sur 
6 mois. < 0.05 sur 12 mois et < 0,05 sur 24 mois). 

En outre, on a enregistre les % suivants de reduction de ce type de mortalite : 
53% de reduction a 3 mois 
48% de reduction a 6 mois 
48% de reduction a 12 mois 
37% de reduction a 24 mois 



g) la Figure 6 represente le taux de patients dans les Groupes I et II survivant, sur 
une periode de 24 mois, d la mort subite d'origine arythmique. 

Par rapport au placebo, une reduction significative de ce type de mortalite a §te 
enregistr£e, sur la periode consideree, dans les deux groupes ayant regu le 

15 chlorhydrate d'amiodarone. Toutefois un effet reducteur encore plus marque a 

et6 relev6 dans le Groupe tl (p < 0 t 05 sur 12 mois et sur 24 mois) cest-a-dire 
dans le groupe de patients prdsentant une fraction dejection fortement 
amoindrie 

2Q (< 30%). 

h) la Figure 7 represente le taux cumul§ de patients survivant sur une periode de 
24 mois, soit d la mort cardiaque d'origine arythmique soit aux arrets cardiaques 
non fatals. 

25 Ces resultats mettent en Evidence une diminution significative sur une periode 

de 24 mois, de ce type d'6v6nement par rapport au groupe placebo (p < 0.01 sur 
3 mois et p < 0,05 sur 6 mois, 12 mois et 24 mois). En outre, les % de diminution 
suivants ont ete en registries : 
59% de diminution a 3 mois 

30 

45% de diminution £ 6 mois 
41% de diminution a 12 mois 
26% de diminution d 24 mois 
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I) la Figure 8 represente te taux cumute de patients dans les Groupes I et It 
survivant sur une periode de 24 mots sort a la mort cardiaque d'origine 
arythmique soit aux arr§ts cardiaques non fatals. 

Dans le Groupe II une tendance a prdvenir ce type d'6v6nement a 6te relevee 
sur une p6riode de 24 mois alors que dans le Groupe I, une reduction 
significative de ce type d f ev6nement a 6t6 obtenue avec le chlortiydrate 

m 

d'amiodarone par rapport au groupe placebo sur une p6riode d'au moins 12 mois 
{p <0,01 sur 3 et 6 mois et p < 0,05 sur 12 mois). 
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REVENDICATIONS 

1. Utilisation de derives de benzofuranne a activrte antiarythmique ou d'un de leurs 
sels pharmaceutiquement acceptables comme principes actifs pour la preparation 
de compositions pharmaceutiques destinees a reduire la mortalite d'origine 
cardiaque chez des patients presentant une fonction ventriculaire gauche reduite 
apres infarctus du myocarde, sans troubles du rythme necessitant un traitement 
antiarythmique. 

2. Utilisation selon la Revendication 1 caracterisee en ce que fe derive de 
benzofuranne est I'amiodarone ou un de ses sels pharmaceutiquement 
acceptables. 

3. Utilisation selon la Revendication 1 caracterisSe en ce que le derive de 
benzofuranne est la dronSdarone ou un de ses sels pharmaceutiquement 
acceptables. 

4. Utilisation selon la Revendication 1 caract6ris6e en ce que le derive de 
benzofuranne est fa desSthylamiodarone ou un de ses sels pharmaceutiquement 
acceptables. 

5. Utilisation selon la Revendication 1 caracterisee en ce que le derive de 
benzofuranne est la N-desbutyldron£darone. 

6. Utilisation selon une des Revendications 1 a 5 caracterisee en ce que le set 
pharmaceutiquement acceptable est le chlorhydrate. 

7. Utilisation du chlorhydrate d'amiodarone comme principe actif pour la preparation 
de compositions pharmaceutiques destinees a reduire la mortalite d'origine 
cardiaque chez des patients presentant une fonction ventriculaire gauche reduite 
apres infarctus du myocarde, sans troubles du rythme necessitant un traitement 
antiarythmique. 
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8. Utilisation selon une des Revendications 1 a 7 caracterisee en ce que ies 
compositions pharmaceutiques sont destinees a reduire la mortalite cardiaque 
d'origine arythmique. 

9. Utilisation seton une des Revendications 1 a 7 caracterisee en ce que Ies 

compositions pharmaceutiques sont destinees £ reduire la mortalite cardiaque 
d'origine arythmique comprenant Ies arrets cardiaques non fatals. 

10. Utilisation selon une des Revendications 1^7 caracterisee en ce que Ies 
compositions pharmaceutiques sont destinees d reduire la mortalite subite d'origine 
arythmique ou mort subtle. 



11. Utilisation selon une des Revendications 1 £ 7 caracterisee en ce que les 
15 compositions pharmaceutiques sont destinees a reduire la mortalite d'origine 

cardiaque chez des patients prgsentant une fonction ventriculaire gauche reduite se 
reftetant par une fraction d'ejection <> 40%. 



12. Utilisation selon la Revendication 11 caracterisee en ce que la fraction dejection 
est superieure d 30% et 6gale ou interieure £ 40%. 

13. Utilisation selon la Revendication 11 caracterisee en ce que la fraction dejection 
est interieure a 30%. 

14. Utilisation selon une des Revendications 1 d 13 caract6ris6e en ce que Ton prepare 
des compositions pharmaceutiques pour administration par voie orale, sublinguale, 
nasale, inhalee, parenterale. topique, transdermique ou rectale. 

15. Utilisation selon la Revendication 14 caracterisee en ce que Ton prepare des 
compositions pharmaceutiques pour administration par voie orale. 
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16.Utilisation selon la Revendication 14 caracterisee en ce que I on prepare 
compositions pharmaceutiques pour administration par voie parenterale. 



WO 97/34597 



27 



PCT/FR97/00474 



17 Utilisation selon la Revendication 14 ou 15 caracterisee en ce que I on prepare des 
compositions pharmaceutiques contenant de 50 a 600mg de principe actif pour 
administration par voie orafe. 

18. Utilisation selon la Revendication 14 ou 16 caracterisee en ce que Ton prepare des 
compositions pharmaceutiques contenant de 10 a 250mg de principe actif pour 
administration par voie parenteral. 

19. Utilisation selon la Revendication 15 ou 17 caract6ris6e en ce que Ton prepare des 
compositions pharmaceutiques pour I'administration, par voie orale, de doses 
journaiieres de 100 a 800mg d'amiodarone ou d'un de ses sels 
pharmaceutiquement acceptables. 

20. Utilisation selon la Revendication 19 caracterisee en ce que I on prepare des 
compositions pharmaceutiques pour radministration, par voie orale, de doses 
journalises de charge de 400 £ 800mg d'amiodarone ou d un de ses sels 
pharmaceutiquement acceptables. 

21. Utilisation selon la Revendication 19 caract6ris6e en ce que Yon prepare des 
compositions pharmaceutiques pour radministration, par voie orale, de doses 
journalises d'entretien de 200 d 300mg d'amiodarone ou d'un de ses sels 
pharmaceutiquement acceptables. 

22. Utilisation selon la Revendication 21 caracterisee en ce que la dose journalise 
d'entretien est de 200mg d'amiodarone ou d'un de ses sels pharmaceutiquement 
acceptables. 

23. Utilisation selon une des Revendications 1 d 22 caracterisee en ce que les 
compositions pharmaceutiques sont administrees en association simultanee ou 
s6quentielle a au moins un agent cardioactif supptementaire. 



24. Utilisation selon la Revendication 23 caracterisee en ce que I'agent cardioactif 
supplemental est choisi parmi un diurSique, un inhibiteur de I'enzyme de 
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conversion de I'angiotensine. un inhibiteur de I'angiotensine II, un inhibiteur 
calcique, un agent cardiotonique, un agent P-bloquant. un derive nitre et un 
inhibiteur de la vitamine K. 

25. Utilisation selon la Revendication 24 caracterisee en ce que : 

• le diuretique est choisi parmi le furos6mide, rhydrochlorothiazide, la metolazone, 
I'amiloride et la spironolactone 

• I'inhibiteur de I'enzyme de conversion de I'angiotensine est choisi parmi le captopril, 
I'gnalapril, le fosinopril, le quinapril, le ramipril, le lisinopril. le cilazapril et le 
perindopril 

• I'inhibiteur de I'angiotensine II est choisi parmi lirb^sartan, le losartan, le 
candesartan, te valsartan. le zolasartan, le telminsartan et I'eprosartan 

• Tinhibiteur calcique est choisi parmi la nifedipine, la nicardipine, la lacidipine, la 
felodipine. I'amlodipine, le diltiazem et le verapamil 

• I'agent cardiotonique est choisi parmi l'ac6tyldigitoxine t la digitoxine et la digoxine 

• I'agent (3-bloquant est choisi parmi le timolol, l'at6nolol, te pindolol, le bisoprolol, 
l'ac6butolol f le propranolol, le metoprolol. le nadolol, le tertatolol. I'alpr&nolol, le 
betaxolol, le cSliprolol et I'oxprenolol 

• te derive nitr6 est choisi parmi le nicorandil. le mononitrate d'isosorbide, le dinitrate 
d'isosorbide et la trinitrine 

• I'antagoniste de la vitamine K est choisi parmi la warfarine. I'acenocoumarole et la 
phenprocoumone. 

26. Utilisation selon une des Revendications 23 & 25 caracterisee en ce que les 
compositions pharmaceutiques sont administrees en association simultanee ou 
sequentielle d un inhibiteur de lenzyme de conversion de I'angiotensine ou a un 
inhibiteur de I'angiotensine II. 

27. Utilisation selon la Revendication 26 caracterisee en ce que les compositions 
pharmaceutiques sont administrees en association simultanee ou sequentielle a 

35 ttrbesartan. 
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28Utilisation selon une des Revendications 23 a 27 caracterisee en ce que les 
compositions pharmaceutiques contiennent lamiodarone ou un de ses sels 
pharmaceutiquement acceptables. 

29Utilisation selon une des Revendications 23 a 27 caracterisee en ce que les 
compositions pharmaceutiques contiennent la dronedarone ou un de ses sels 
pharmaceutiquement acceptables. 

30.Utilisation selon la Revendication 28 ou 29 caracterisee en ce que le sel 
pharmaceutiquement acceptable est le chlorhydrate. 
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Multiple unit pharmaceutical preparation containing 
proton pump inhibitor. 

Held of the invention. 

The present invention is related to new pharmaceutical preparations in the form 
of a multiple unit tableted dosage form comprising an active substance in the form 

of an acid labile H + K + -ATPase inhibitor. The novel tableted dosage form is 
intended for oral use. Furthermore, the present invention refers to a method for 
the manufacture of such preparations and, to the use of such preparations in 
medicine. 

Background of die invention 

Acid labile H + K*-ATPase inhibitors also named as gastric proton pump inhibitors 

are for instance compounds known under the generic names omeprazole, 
lansoprazole, pantoprazole, pariprazole and leminoprazole. 

Compounds of interest for the novel tableted dosage form according to the 
present invention are compounds of the general formula I or an alkaline salt 
thereof or one of its single enantiomers or an alkaline salt thereof. 

O 

II 

Het— X-S— Het 2 1 



wherein 
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Het, is 



5 




wherein 



10 N in the benzimidazole moiety means that one of the carbon atoms substituted by 
Rg-^ optionally may be exchanged for a nitrogen atom without any substituents; 

R,, R, and R, are the same or different and selected from hydrogen, alkyl, alkoxy 

optionally substituted by fluorine, alkylthio, alkoxyalkoxy, dialkylamino, 
15 piperidino, morpholino, halogen, phenyl and phenylalkoxy; 

R 4 and Rj are the same or different and selected from hydrogen, alkyl and ar alkyl; 
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1^' is hydrogen, halogen, trifluoromethyl, alkyl and alkoxy; 

R^R, are the same or different and selected from hydrogen, alkyl, alkoxy, 
halogen, halo-alkoxy, alkylcarbonyl, alkoxy carbonyl, oxazolyl, trifluoroalkyl, or 
adjacent groups R^R^, form ring structures which may be further substituted; 



R ll and are the same or different and selected from hydrogen, halogen or alkyl 

except the compounds 5-methoxy-2[[(4-methoxy-3^-dimethyl-2- 

pyridinyl)methyl]sulfinyll-lH«benzinuda2ole,5-fluoro-2[t 

propylmethoxy-2-pyridinyl)methyl]sulfm and 5- 

carlx>methoxy^methyl-2-[[(3,4Ki^ 

benzimidazole. 

Examples of specifically interesting compounds according to formula I are 



is hydrogen or forms an alkylene chain together with R3 and 
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The active compound used in the tableted dosage form according to the invention 
may be used in neutral form or in the form of an alkaline salt, such as for instance 

the Mg 2+ , Ca 2+ , Na* or K* salts, preferably the Mg 2 * salts. The compounds may 

5 also be used in the form of one of its single enantiomers or alkaline salts thereof. 

Some of the above compounds are for instance disclosed in EP-A1 -0005129, EP- 
Al-174726, EP-A1-166287 and GB 2163747. 

10 These active substances are useful for inhibiting gastric acid secretion in mammals 
and man. In a more general sense, they may be used for prevention and treatment 
of gastric acid related diseases in mammals and man, including e.g. reflux 
esophagitis, gastritis, duodenitis, gastric ulcer and duodenal ulcer. Furthermore, 
they may be used for treatment of other gastrointestinal disorders where gastric 

15 acid inhibitory effect is desirable e.g. in patients on NSAID therapy, in patients 
with Non Ulcer Dyspepsia, in patients with symptomatic gastro-esophageal reflux 
disease, and in patients with gastrinomas. They may also be used in patients in 
intensive care situations, in patients with acute upper gastrointestinal bleeding, 
pre-and postoperatively to prevent acid aspiration of gastric acid and to prevent 

20 and treat stress ulceration. Further, they may be useful in the treatment of 

psoriasis as well as in the treatment of Helicobacter infections and diseases related 
to these. 

The active compounds are, however, susceptible to degradation/ transformation 
25 in acidic and neutral media. The degradation is catalyzed by acidic compounds 
and is stabilized in mixtures with alkaline compounds. The stability of the active 
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substances is also affected by moisture, heat, organic solvents and to some degree 
by light 

» 

In respect to the stability properties of the active substances, it is obvious that an 
5 oral solid dosage form must be protected from contact with the acidic gastric juice 
and the active substance must be transferred in intact form to that part of the 
gastrointestinal tract where pH is near neutral and where rapid absorption can 
occur. 

10 A pharmaceutical oral dosage form of such acid H + K + -ATPase inhibitors is best 

protected from contact with acidic gastric juice by an enteric coating layer. In US- 
A 4,853,230 such an enteric coated preparation is described. Said preparation 
contains an alkaline core comprising an acidic susceptible substance, a separating 
layer and an enteric coating layer. In order to further enhance the stability during 
15 storage the prepared formulation may optionally be packed with a desiccant 

There is a demand for development of new enteric coating layered multiple unit 
preparations with good chemical and mechanical stability making it possible to 
produce well functioning and patient-friendly packages, such as for instance 
20 blister packages. Furthermore, there is a demand for formulations having 
improved patient acceptance, such as divisible and/or dispersible tablets. 

A good mechanical stability can be obtained with an enteric coating layered tablet 
WO95/01783 describes such a tablet comprising the acid labile compound 
25 omeprazole. However, only an enteric coating layered multiple unit tablet can be 
made divisible and dispersible. A further advantage of a multiple unit dosage 
form is that it disperses into a multitude of small units in the stomach upon 
administration. * 



30 



Prior art discloses many different types~of multiple unit dosage forms. Usually 
this type of formulation is requested for controlled release formulations, such as 
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sustained release formulations. Typically, the multiple unit formulation may be a 
tablet which disintegrates in the stomach to make available a multitude of coated 
units, or pellets filled in a capsule. (See for example EP 0 080 341 and US- A 
4,853,230). 

5 

An example to obtain a controlled release dosage form releasing die active 
substance by diffusion through a membrane is described in US-A 4,927,640, Le. a 
multiple-unit system containing small inert cores coated with active substance and 
a release controlling polymeric membrane. The mechanical properties of such 
10 multiple units formulated into tablets are reported in Pharmaceutical Research 10, 
(1993), p. S-274. Other examples of controlled release dosage forms are for 
example described in Aulton M.E. (Churchill Livingstone Ed.), Pharmaceutics: 
The science of dosage form design (1988), p. 316-321. 

15 Even if there are examples in the prior art mentioning that pellets may be 

formulated into tablets there are no examples describing any compositions of such 
a tablet formulation or a technique to manufacture such a formulation of acid 

labile H + K + - ATPase inhibitors. In practice, problems arise when enteric coating 

layered pellets containing acid labile substances are compressed into tablets. If the 
20 enteric coating layer does not withstand the compression of the pellets into a 
tablet the susceptible active substance will be destroyed by penetrating acidic 
gastric juice, Le, the acid resistance of the enteric coating layer of the pellets will 
not be sufficient in the tablet after compression. The above described problems are 
well illustrated in Reference Examples below. 

25 

Further, controlled release tablets from enteric coated particles are described in 
Drugs Made In Germany, 37 No. 2 (1994), p. 53. The teaching in this reference is 
that a combination of methacrylic acid copolymer (L30D-55) and a copolymer of 
ethyl acrylate and methyl methacrylate (NE30D) is suitable as coating polymers 
30 for enteric coated particles compressed into tablets. Reference Example m shows 
that this recommendation is not applicable when formulating multiple unit 
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tableted dosage forms of an acidic susceptible substance such as omeprazole. The 
acid resistance of the pellets compressed into tablets is too low. The cited reference 
Drugs Made In Germany also states that the use of the copolymer L30D-55 
without the addition of the copolymer NE30D as material for enteric coating layer 
5 will result in coated pellets which cannot withstand compression forces used 
during the tableting process. With reference to this statement it is surprisingly 
found that pellets covered with L30D-55 according to this invention, see 
Examples, are possible to compress into tablets with fulfilled requirements 
including acceptable acid resistance of the tablet 

10 

The Applicant is not aware of any working example in the prior art of a multiple 
unit tableted dosage form comprising an acid labile H*K*-ATPase inhibitor. 

15 Description of the invention 

The Applicant has now surprisingly found that tablets according to the present 

invention comprising enteric coating layered units containing an acid labile H + K + - 

ATPase inhibitor or one of its single enantiomers or an alkaline salt thereof can be 
20 manufactured by compressing said units into tablets without significantly 
affecting the properties of the enteric coating layer. As explained above, if the 
enteric coating layer is damaged during compression of the enteric coating 
layered units, the acid resistance of said enteric coating layer in the manufactured 
tablets will not be sufficient and the manufactured tablets will not fulfill standard 
25 requirements on enteric coated articles, such as e.g. those defined in die United 
States Pharmacopeia (USP), hereby incorporated in a whole by reference. Acid 

labile H*K + -ATPase inhibitors of interest for the novel dosage form according to 

the invention are specified in claim 2 and especially preferred compounds are 
stated in claim 3. 
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One object of the present invention is to provide a pharmaceutical multiple unit 

5 tableted dosage form comprising an acid labile H + K + -ATPase inhibitor or one of 

its single enantiomers or an alkaline salt thereof, in which the active substance is 
in the form of individually enteric coating layered units compressed into a tablet 
The enteric coating layer(s) covering the individual units of active substance has 
properties such that die compression of the units into a tablet does not 
10 significantly affect the acid resistance of the individually enteric coating layered 
units. The active substance is prevented from degradation and dissolution in 
acidic media and has a good stability during long-term storage. The enteric 
coating layer covering the individual units disintegrates/dissolves rapidly in near 
neutral or alkaline media. 

15 

Another object of the present invention is to provide a pharmaceutical multiple 

unit tableted dosage form comprising an acid labile H + K + -ATPase inhibitor or one 

of its single enantiomers or an alkaline salt thereof which is suitable for press- 
through blister packages and which also has an improved patient acceptance. 

20 

A further object of the present invention is to provide a multiple unit tableted 
dosage form comprising an acid labile H*K*-ATPase inhibitor or one of its single 
enantiomers or an alkaline salt thereof, which is divisible and easy to handle. The 
multiple unit tableted dosage form may be dispersed in an aqeous liquid and can 
25 be given to patients with swallowing disorders and in pediatrics. Such a 

suspension of dispersed enteric coating layered units of appropriate size, can be 
used for oral administration and also for feeding through a naso-gastric tube. 
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Detailed description of the invention. 



The novel multiple unit tableted dosage form comprising an active substance in 
the form of an acid labile H*K + ATPase inhibitor or one of its single enantiomers 
5 or an alkaline salt thereof is characterized in the following way. Individually 
enteric coating layered units containing active substance and optionally alkaline 
substances, are mixed with tablet excipients and compressed into multiple unit 
tableted dosage forms. With the expression "individual units" is meant small 
beads, particles, granules or pellets, in the following referred to as pellets. 

10 

The compaction process (compression) for formulating the multiple unit tableted 
dosage form must not significantly affect the acid resistance of the enteric 
coating layered pellets. In other words the mechanical properties, such as the 
flexibility and hardness as well as the thickness, of the enteric coating layer(s) 
15 must secure that the requirements on enteric coated articles in the United States 
Pharmacopeia are accomplished and that the acid resistance does not decrease 
more than 10% during the compression of pellets into tablets. 

The flexibility/hardness of enteric coating layers can be characterized for instance 
20 as Vickers hardness measured with a Shimadzu micro hardness indentation tester 
typeHMV2000. 

The acid resistance is defined as the amount of active substance in tablets or 
pellets after being exposed to simulated gastric fluid, USP, or to 0.1 M HQ(aq) 

25 relative to that of unexposed tablets or pellets, respectively. The test is 

accomplished in the following way. Tablets or pellets are exposed to simulated 
gastric fluid at a temperature of 37°C The tablets disintegrate and release the 
enteric coating layered pellets to the medium. After two hours the pellets are 
removed and analyzed for content of active substance using High Performance 

30 Liquid Chromatography (HPLQrPresent values of £cid resistances? averages of 
at least three individual determinations. 
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Core material 

The core material for the individually enteric coating layered pellets can be 
constituted according to different principles. Seeds layered with active substance, 
optionally mixed with alkaline compounds, can be used as the core material for 
the further processing. 

The seeds, which are to be layered with the active substance, can be water 
insoluble seeds comprising different oxides, celluloses, organic polymers and 
other materials, alone or in mixtures or water soluble seeds comprising different 
inorganic salts, sugars, non-pareils and other materials, alone or in mixtures. 
Further, the seeds may comprise active substance in the form of crystals, 
agglomerats, compacts etc. The size of the seeds is not essential for the present 
invention and may vary between approximately 0.1 and 2 mm. The seeds layered 
with active substance are produced either by powder- or solution/suspension 
layering using for instance granulating or spray coating/layering equipment 

Before the seeds are layered, the active substance may be mixed with further 
components. Such components can be binders, surfactants, fillers, disintegrating 
agents, alkaline additives or other pharmaceutically acceptable ingredients, alone 
or in mixtures. The binders are for example celluloses such as hydroxypropyl 
methylcellulose, hydroxypropyl cellulose and carboxymethyl-cellulose sodium, 
polyvinyl pyrrolidone, sugars, starches and other pharmaceutically acceptable 
substances with cohesive properties. Suitable surfactants are found in the groups 
of pharmaceutically acceptable non-ionic or ionic surfactants such as for instance 
sodium lauryl sulfate. 

Alternatively, the H + K + -ATPase inhibitor or one of its single enantiomers or an 
alkaline salt thereof, optionally mixed with alkaline compounds and further 
mixed with suitable constituents can be formulated into core material. Said core 
materials may be produced by extrusion/spheronization, balling or compression 
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utilizing different process equipments. The size of the formulated core materials 
is approximately between 0.1 and 4 mm and preferably between 0.1 and 2 mm. 
The manufactured core materials can further be layered with additional 
ingredients comprising active substance and/or be used for further processing. 

The active substance is mixed with pharmaceutical constituents to obtain 
preferred handling and processing properties and a suitable concentration of 
active substance in the final mixture. Pharmaceutical constituents such as fillers, 
binders, lubricants, disintegrating agents, surfactants and other pharmaceutically 
acceptable additives, can be used. 

The active substance may also be mixed with an alkaline pharmaceutically 
acceptable substance (or substances). Such substances can be chosen among, but 
are not restricted to, substances such as the sodium, potassium, calcium, 
magnesium and aluminium salts of phosphoric acid, carbonic acid, citric acid or 
other suitable weak inorganic or organic acids; aluminium hydroxide/sodium 
bicarbonate coprecipitate; substances normally used in antacid preparations such 
as aluminium, calcium and magnesium hydroxides; magnesium oxide or 

composite substances, such as Al 2 0 3 .6MgO.C0 2 .12H 2 0, (Mg 6 Al 2 (OH) 16 C0 3 .4H 2 0), 

MgOAl 2 0 3 . 2SiO r nH20 or similar compounds; organic pH-buffering substances 

such as trihydroxymethylaminomethane, basic amino acids and their salts or 
other similar, pharmaceutically acceptable pH-buffering substances. 

Alternatively, the aforementioned core material can be prepared by using spray 
drying or spray congealing technique. 

The active substance is in the form of an acid labile H + K + -ATPase inhibitor 

according to formula I or one of its single enantiomers or an alkaline salt thereof. 
These compounds have an asymmetric centre in the sulfur atom, Le. exists as two 
optical isomers (enantiomers). Both the pure enantiomers, racemic mixtures (50% 
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of each enantiomer) and unequal mixtures of the two enantiomers are suitable for 
tiie pharmaceutical formulation according to the present invention. 



5 Enteric coating layer(s) 

Before applying enteric coating layer(s) onto the core material in the form of 
individual pellets, said pellets may optionally be covered with one or more 
separating layers comprising pharmaceutical excipients optionally including 
10 alkaline compounds such as for instance pH-buffering compounds. This /these 
separating layer(s) separate(s) die core material from the outer layer(s) being 
enteric coating layer(s). 

The separating layer(s) can be applied to the core material by coating or layering 
15 procedures in suitable equipments such as coating pan, coating granulator or in a 
fluidized bed apparatus using water and/or organic solvents for die coating 
process. As an alternative the separating layerfe) can be applied to the core 
material by using powder coating technique. The materials for separating layers 
are pharmaceutically acceptable compounds such as, for instance, sugar, 
20 polyethylene glycol, polyvinylpyrrolidone, polyvinyl alcohol, polyvinyl acetate, 
hydroxypropyl cellulose, methyl-cellulose, ethylcellulose, hydroxypropyl methyl- 
cellulose, carboxymethylcellulose sodium and others, used alone or in mixtures. 
Additives such as plasticizers, colorants, pigments, fillers, anti-tacking and anti- 
static agents, such as for instance magnesium stearate, titanium dioxide, talc and 
25 other additives may also be included into the separating layer(s). 

When the optional separating layer(s) is applied to the core material it may 
constitute a variable thickness. The maximum thickness of the optional separating 
layer(s) is normally only limited by processing conditions. The separating layers) 
30 may serve as a diffusion barrier and may act as a pH-buffering zone. The pH- 
buffering properties of the separating layerfs) can be further strengthened by 
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introducing into the layer(s) substances chosen from a group f compounds 
usually used in antacid f rmulations such as, for instance, magnesium oxide, 
hydroxide or carbonate, aluminium or calcium hydroxide, carbonate or silicate; 
composite aluminium/magnesium compounds such as, for instance 

5 A^O^MgO.CO^lZHjO, (Mg 6 Al 2 (OH) 16 C0 3 .4H 2 0), MgO^O^iOj-nHjO, 

aluminium hydroxide/sodium bicarbonate coprecipitate or similar compounds; 
or other pharmaceutical^ acceptable pH-buffering compounds such as, for 
instance the sodium, potassium, calcium, magnesium and aluminium salts of 
phosphoric, carbonic, citric or other suitable, weak, inorganic or organic acids; or 

10 suitable organic bases, including basic amino acids and sails thereof. Talc or other 
compounds may be added to increase the thickness of the layer(s) and thereby 
strenghten the diffusion barrier. The optionally applied separating layerfe) is not 
essential for the invention. However the separating layerfe) may improve the 
chemical stability of the active substance and/or the physical properties of the 

15 novel multiple unit tableted dosage form. 

One or more enteric coating layers are applied onto the core material or onto the 
core material covered with separating layer(s) by using a suitable coating 
technique. The enteric coating layer material may be dispersed or dissolved in 

20 either water or in suitable organic solvents. As enteric coating layer polymers one 
or more, separately or in combination, of the following can be used; e.g. solutions 
or dispersions of methacrylic acid copolymers, cellulose acetate phthalate, 
hydroxypropyl methylcellulose phthalate, hydroxypropyl methylcellulose acetate 
succinate, polyvinyl acetate phthalate, cellulose acetate trimellitate, 

25 carboxymethylethylcellulose, shellac or other suitable enteric coating layer 
polymer(s). 

The enteric coating layers contain pharmaceutically acceptable plasticizers to 
obtain the desired mechanical properties, such as flexibility and hardness of the 
30 enteric coating layers. Such plasticizers are for instance, but not restricted to, 
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triacetin, citric acid esters, phthalic acid esters, dibutyl sebacate, cetyl alcohol, 
polyethylene glycols, polysorbates or other plasticizers. 

The amount of plasticizer is optimized for each enteric coating layer formula, in 
relation to selected enteric coating layer polymerfe), selected plasticizer(s) and the 
applied amount of said polymers), in such a way that the mechanical properties, 
Le. flexibility and hardness of the enteric coating layer(s), for instance exemplified 
as Vlckers hardness, are adjusted so that the acid resistance of the pellets covered 
with enteric coating layer(s) does not decrease significantly during the 
compression of pellets into tablets. The amount of plasticizer is usually above 10 
% by weight of the enteric coating layer polymer(s), preferably 15 - 50 % and more 
preferably 20 - 50 %. Additives such as dispersants, colorants, pigments, polymers 
e.g. poly(ethylacrylat, methylmethacrylat), an ti- tacking and anti-foaming agents 
may also be included into the enteric coating layerfe). Other compounds may be 
added to increase film thickness and to decrease diffusion of acidic gastric juices 
into the acidic susceptible material 

To protect an acidic susceptible substance, such as H + K + -ATPase inhibitors and to 
obtain an acceptable acid resistance of the multiple unit tableted dosage form 
according to the invention, the enteric coating layerfe) constitutes a thickness of 
approximately at least 10 mn, preferably more than 20 |im. The maximum 
thickness of the applied enteric coating layer(s) is normally only limited by 
processing conditions. 

Over-coating layer 

Pellets covered with enteric coating layers) may further be covered with one or 
more over-coating layerfe)* The over-coating layerfe) can be applied to the enteric 
coating layered pellets by coating or layering procedures in suitable equipments 
such as coating pan, coating granulator or in a fluidized bed apparatus using 
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water and/or organic solvents for the layering process. The materials for over- 
coating layers are pharmaceutical^ acceptable compounds such as, for instance 
sugar, polyethylene glycol, polyvinylpyrrolidone, polyvinyl alcohol, polyvinyl 
acetate, hydroxypropyl cellulose, methylcellulose, ethylcellulose, hydroxypropyl 
5 methylcellulose, carboxyxnethylcellulose sodium and others, used alone or in 
mixtures. Additives such as plasticizers, colorants, pigments, fillers, anti-tacking 
and anti-static agents, such as for instance magnesium stearate, titanium dioxide, 
talc and other additives may also be included into the over-coating layerfe). Said 
over-coating layer may further prevent potential agglomeration of enteric coating 
10 layered pellets, protect the enteric coating layer towards cracking during the 

compaction process and enhance the tableting process. The maximum thickness of 
the applied over-coating layerfe) is normally only limited by processing 
conditions. 

15 

Tablets 

The enteric coating layered pellets are 'mixed with tablet excipients and 
compressed into a multiple unit table ted dosage form according to the present 

20 invention. The enteric coating layered pellets with or without an over-coating 
layer are mixed with tablet excipients such as fillers, binders, disintegrants, 
lubricants and other phannaceu tically acceptable additives and compressed into 
tablets. The compressed tablet is optionally coated with filmforming agentfe) to 
obtain a smooth surface of the tablet and further enhance the stability of the tablet 

25 during packaging and transport Such a tablet coating layer may further comprise 
additives like anti-tacking agents, colorants and pigments or other additives to 
obtain a tablet of good appearance. 

The amount of enteric coating layered pellets constitutes less than 75% by weight 
30 of die total tablet weight and preferably less than 60 %. By choosing small enteric 
coating layered pellets in the formulation according to the present invention, the 
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number of pellets in each tablet can be held high, which in turn makes the tablet 
divisible with retained dosing accuracy. 

The mechanical properties, Le. the flexibility and hardness of the enteric coating 
layer are essential for the acid resistance of the multiple unit tableted dosage form. 
The flexibility /hardness of the enteric coating layer surface may be characterized 
as a preliminary process parameter in the form of Vickers hardness, measured on 
enteric coating layered pelleKs) before compression of said pellets into tablets. The 
Vickers hardness may be measured with a Shimadzu micro hardness indentation 
tester type HMV 2000 (Micro Hardness Testing Machines for Vickers and Knoop 
Hardness JIS B 7734-1984 and JIS Z 2251-1980). The ability of the enteric coating 
layer(s) to withstand compression into tablets is, of course, a function of both the 
amount of applied coating layer and the mechanical properties of said coating 
layer material. To obtain well functioning enteric coating layered pellets with a 
reasonable amount of enteric coating layer material by which pellets can be 
compressed into tablets without significantly affecting the acid resistance, an 
enteric coating layer surface with a Vickers hardness of less than 8 is preferred. In 
case the pellets are covered with an over-coating layer the Vickers hardness of the 
enteric coating layer must be characterized before die over-coating layer is 
applied. A harder over-coating layer (Vickers hardness higher than 8) can be 
applied on top of a flexible and softer (Vickers hardness less than 8) enteric 
coating layer with retained acid resistance during compaction. 

Thus, the formulation according to the invention consists of core material 
containing active substance, optionally mixed with alkaline compound(s), and 
excipients. The addition of an alkaline material may not be necessary, but such a 
substance may further enhance the stability of the active substance. The core 
material is optionally covered with one or more separating layer(s) optionally 
containing alkaline substance(s). The pellets, optionally covered with a separating 
layer(s), are then covered with one or more enteric coating layer(s) making the 
pellets insoluble in acid media, but disintegrating/ dissolving in near neutral to 
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alkaline media such as, for instance the liquids present in the proximal part of the 
small intestine, the site where dissolution is wanted. The enteric coating layered 
pellets may further be covered with an over-coating layer before being formulated 
into the multiple unit tableted dosage form. 

5 

Process 

The process for the manufacture of the dosage form represents a further aspect of 
10 the invention. The pharmaceutical processes can preferably be completely water- 
based and there are different descriptions given in the accompanying examples 
below. 

15 Use of preparation 

The preparation according to the invention is especially advantageous in reducing 
gastric acid secretion. It is administered one to several times a day. The typical 
daily dose of the active substance varies and will depend on various factors such 
20 as die individual requirements of die patients, the mode of administration and 
disease. In general the daily dose will be in the range of 1-1000 mg of active 
substance. 
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The preparation according to die present invention is also suitable for dispersion 
in an aqueous liquid with neutral or slightly acidic pH-value before being orally 
• administered or fed through a naso-gastric tube. 

5 The invention is illustrated more in detail by the following examples. 

EXAMPLES 
10 Example 1 



Core material 

Lansoprazole 400 g 

Sugar sphere seeds 400 g 

15 Hydroxypropyl methylcellulose 82 g 

Sodium lauryl sulfate 3 g 

Purified water 1 600 g 



Separating layer 
20 Core material 

Hydroxypropyl cellulose 
Talc 

Magnesium stearate 
Purified water 

25 

Enteric coating layer 



Pellets tovered with separating layer 400 g 

Methacrylic acid copolymer 200 g 

Triethyl citrate 60 g 

30 Mono- and diglycerides 10 g 

Polysorbate 80 1 g 

Purified water 420 g 



400 g 
40g 
69g 

6g 
800 g 
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Tablets 

Enteric coating layered pellets 82 g 

Microcrystalline cellulose 191 g 

Suspension layering is performed in a fluid bed apparatus using bottom spray 
technique. Lansoprazole is sprayed onto sugar sphere seeds from a water 
suspension containing the dissolved binder. The size of sugar sphere seeds are in 
5 the range of 0-25 to 0.35 nun 

The prepared core material is covered with separating layer in a fluid bed 
apparatus with a hydroxypropyl cellulose solution containing talc and 
magnesium stearate. The enteric coating layer is sprayed as a water dispersion 
10 onto the pellets covered with separating layer in a fluid bed apparatus. Vickers 
hardness on enteric coating layered pellets is measured to a value of 2. 

Enteric coating layered pellets and microcrystalline cellulose are mixed and 
compressed into tablets using a single punch tableting machine using 10 mm 
15 round punches. The upper punch force is set to 5 kN and tablet hardness 
measured on a Schleuniger hardness tester is 168 - 185 N. 

Example 2 

20 Cnrp material 

Pantoprazole 600 g 

Mannitol 1000 g 

Microcrystalline cellulose 300 g 

Hydroxypropyl cellulose 100 g 

25 Sodium lauryl sulfate 6 g 

Purified water 802 g 

Separating layer 

Core material 400 g 

30 Hydroxypropyl methylcellulose 48 g 

Purified water 960 g 
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Enteric coating layer 

Pellets covered with separating layer 200 g 

Methacrylic acid copolymer 100 g 

Triethyl citrate 30 g 

5 Mono- and diglycerides 5g 

Polysorbate 80 OS g 

Purified water 309 g 

Tablets 

10 Enteric coating layered pellets 200 g 

Microcrystalline cellulose 299 g 

Sodium stearyl fumarate 1.2 g 



Sodium lauryl sulfate is dissolved in purified water to form the granulation liquid. 
15 Pantoprazole, mannitol, microcrystalline cellulose and hydroxypropyl cellulose are dry- 
mixed. The granulation liquid is added to the powder mixture and the mass is wet-mixed. 

The wet mass is forced through an extruder equipped with screens, aperture size 0.5 mm. 
The extrudate is spheronized on a friction plate in a spheronizing apparatus. The core 
20 material is dried in a fluid bed dryer and classified. The prepared core material is covered 
with separating layer in a fluid bed apparatus with a hydroxypropyl methyl- 
cellulose/ water solution. 

The enteric coating layer is applied to the pellets covered with separating layer 
25 from an aqueous dispersion of methacrylic acid copolymer plasticized with 
triethyl citrate to which a mono- and diglycerides/polysorbate dispersion has 
been added. The pellets are dried in a fluid bed apparatus. 

Enteric coating layered pellets, microcrystalline cellulose and sodium stearyl 
30 fumarate are mixed and compressed into tablets with a tablet weight 

corresponding to 20 mg active substance, using a single punch tableting machine 
equipped with 10 mm round punches. 
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Example 3 



Core material 

Pantoprazole 500 g 

5 Sugar sphere seeds 500 g 

Hydroxypropyl methylcellulose 150 g 

Colloidal silicon dioxide 3 g 

Purified water 1 400 g 

10 Separating layer 

Core material 500 g 

Hydroxypropyl cellulose 40 g 

Talc 67 g 

Magnesium stearate 6 g 

15 Purified water 800 g 

Enteric coating layer 

Pellets covered with separating layer 500 g 

Methacrylic acid copolymer 200 g 

20 Triethyl citrate 60 g 

Purified water 392 g 

Tablets 

Enteric coating layered pellets 430 g 

25 Microcrys talline cellulose 871 g 

Sodium stearyl fumarate 3 g 



Pantoprazole, part of the hydroxypropyl methylcellulose and colloidal silicon dioxide are 
dry-mixed forming a powder mixture. Sugar sphere seeds (0.25-0.35 mm) are layered 
30 with the powder in a centrifugal fluidized coating granulator while spraying a 
hydroxypropyl methylcellulose solution (6 %, w/ w). 

The prepared core material is dried and covered with separating layer in a centrifugal 
fluidized coating granulator. A fluid bed apparatus is used for enteric coating layering. 

35 



Si. 
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Enteric coating layered pellets and tablet excipients are mixed and compressed into tablets 
using a rotary tableting machine equipped with 6 pairs of 10 mm round punches. The 
amount of active substance is approx. 20 mg. 

5 Example 4 



Core material 

Leminoprazole 200 g 

Silicon dioxide seeds 200 g 

10 Hydroxypropyl methylcellulose 35 g 

Sodium lauryl sulfate 2 g 

Purified water 700 g 

Separating layer 

15 Core material 400 g 

Hydroxypropyl methylcellulose 32 g 

Purified water 700 g 

Enteric coating layer 

20 Pellets covered with separating layer 400 g 

Methacrylic acid copolymer 250 g 

Polyethylene glycol 400 50 g 

Mono- and diglycerides 10 g 

Polysorbate 80 1 g 

25 Purified water 650 g 

Tablets 

Enteric coating layered pellets 500 g 

Microcrys talline cellulose 1496 g 

30 Sodium stearyl fumarate 2 g 



Suspension layering is performed in a fluid bed apparatus. Leminoprazole is sprayed 
onto the seeds of silicon dioxide (size range 0.15 - 03 mm) from a water suspension 
containing the dissolved binder and a surface active ingredient 

35 

The prepared core material is covered with separating layer in a fluid bed apparatus 
using a hydroxypropyl methylcellulose solution. The enteric coating layer material is 



i 
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sprayed as a water dispersion onto pellets in a fluid bed apparatus. Enteric coating 
layered pellets and the tableting excipients are mixed and compressed into tablets as 
described in Example 2. 

5 Examples 



Enteric coating layer 

Pellets covered with separating layer (manufacturing and composition 

as in Example 1) 500 g 

10 Methacrylic acid copolymer 250 g 

Polyethylene glycol 6000 75 g 

Mono- and diglycerides 12.5 g 

Polysorbate 80 1.2 g 



15 



20 



Purified water 490 g 
Tablets 

Enteric coating layered pellets 600 g 

Microcrystalline cellulose 1 395 g 

Sodium stearyl fumarate 5 g 

Enteric coating layered pellets, microcrystalline cellulose and sodium stearyl fumarate are 
mixed and compressed into tablets as described in Example 3. 



Example 6 

Enteric coating layer 

Pellets covered with separating layer (manufacturing and composition 



as in Example 1) 400 g 

Hydroxypropyl methylcellulose phthalate 400 g 

30 Dietyl phthalate 80 g 

Ethanol 1 600 g 

Acetone 4 000 g 

Tablets 

35 Enteric coating layered pellets 500 g 

Microcrystalline cellulose 1 500 g 

Magnesium stearate 5 g 
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Enteric coating layering is performed by spraying a solution in a fluid bed. Enteric coating 
layered pellets, microcrystalline cellulose and magnesium s tear ate are mixed and 
compressed into tablets as described in Example 3. 

5 

Example 7 

Core material 
Lansoprazole 
10 Sugar sphere seeds (non-pareils) 
Hydroxypropyl methylcellulose 
Purified water 

Separating layer 
15 Core material 

Hydroxypropyl cellulose 
Talc 

Magnesium stearate 
Purified water 

20 

Enteric coating layer 
Pellets covered with separating layer 
Methacrylic acid copolymer 
Triethyl citrate 
25 Mono- and diglycerides 
Polysorbate 80 
Purified water 

Tablets 

30 Enteric coating layered pellets 

Dibasic calcium phosphate anhydrous 
Microcrystalline cellulose 
Magnesium stearate 

35 Suspension layering is performed in a fluid bed apparatus. Lansoprazole is 
sprayed onto sugar sphere seeds from a water suspension containing the 
dissolved binder. 



400g 
400 g 
80g 
1600g 



800 g 
80g 
137 g 

1600g 



800g 
400 g 
120 g 
8g 

800 g 



lOOOg 
1760g 
440g 
16 g 
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The prepared core material is covered with separating layer in a fluid bed with a 
hydroxypropyl cellulose solution containing talc and magnesium stearate. The 
enteric coating layer is sprayed as a disperssion onto the pellets covered with * 
separating layer in a fluid bed. 
5 Enteric coating layered pellets, dibasic calcium phosphate anhydrous in granulated form , * 
miorocrystalline cellulose and magnesium stearate are mixed and compressed into tablets 
as described in Example 3. Upper punch force is set to approx 30 kN. 

Example 8 

10 

Tablets 

Enteric coating layered pellets (manufacturing and composition 



as in Example 1) 1.00 kg 

Microcrystalline cellulose 1.45 kg 

15 Anhydrous lactose 0.14 kg 

Starch 0.23 kg 

Povidone 0.18 kg 

Purified water 0.836 kg 



20 Povidone is dissolved in water. Microcrystalline cellulose, anhydrous lactose and starch 
are dry-mixed. The povidone solutioii is added while wet-mixing. The wet mass is dried 
in an oven. The granulated mass is milled using an oscillating granulator. 

Enteric coating layered pellets and the prepared granulate are mixed and compressed into v 
25 engraved and scored tablets using a rotary tableting machine equipped with 16 pairs of 
oval, 85x17 mm, tablet punches. 

Example 9 

30 Over-coating layer 

Enteric coating layered pellets (manufacturing and composition 
as in Example 7) 400 g 

Hydroxypropyl methylcellulose 120 g 

Purified water 2 280 g 

35 



■A 



WO 96701624 



27 



PCI7SE95/00678 



10 



Tablet 

Over-coating layered pellets 100 g 

Microcrystalline cellulose 233 g 

In a fluid bed apparatus a hydroxypropyl methylcellulose solution is sprayed onto enteric 
coating layered pellets. The Vickers hardness on the enteric coating layered pellets before 
applying the over-coating layer is 2 and Vickers hardness measured on the over-coating 
layered pellets is 11. Pellets covered with over-coating layer are mixed with 
microcrystalline cellulose and compressed into tablets as in Example 2. 

Example 10 

Core material 

Pantoprazole 100 g 

15 Sugar sphere seeds 200 g 
Hydroxypropyl cellulose 25 g 

Purified water 607 g 

Separating layer 

20 Core material 200 g 

Hydroxypropyl cellulose 20 g 

Talc 34 g 

Magnesium stearate 3 g 

Purified water 400 g 

Enteric coating layer 

Pellets covered with separating layer 200 g 

Methacrylic acid copolymer 100 g 

Triethyl citrate 30 g 

30 Mono- and diglycerides 5 g 

Polysorbate 80 0.5 g 

Purified water .282 g 

Tablets 

Enteric coating layered pellets 100 g 

MiorocrystaHine cellulose 232 g . 



25 
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Sodium stearyl fumarate 



Suspension layering is performed in a fluid bed apparatus. Pantoprazole is 
sprayed onto sugar sphere seeds from a water suspension containing the 
dissolved binder. 

5 The prepared core material is covered with separating layer in a fluid bed 
apparatus. The enteric coating layer is sprayed as a water dispersion onto the 
pellets covered with separating layer in a fluid bed apparatus. 

Enteric coating layered pellets and tablet excipients are mixed and compressed 
10 into tablets weighing approx 600 mg using a single punch tableting machine using 
12 mm round punches. The upper punch force is set to 5 kN and tablet hardness 
measured on a Schleuniger hardness tester is 200 - 220 N. 

Example 11 



15 



Enteric coating layer 
Core material (no separating layer) 
Methacrylic acid copolymer 
Triethyl citrate 



500 
500 
150 
25 
2.5 
978 



g 
g 
g 
g 
g 
g 



20 Mono- and diglycerides 
Polysorbate 80 
Purified water 



Tablets 



25 



Enteric coating layered pellets 
Microcrystalline cellulose 
Sodium stearyl fumarate 



800 
1860 
7 



g 
g 
g 



30 



Core materials are produced as in Example 1 and in Example 10. 

Enteric coating layered pellets and tablet excipients are compressed as described in 

Example 3. 
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Example 12 
Core material 

Pariprazole 100 g 

5 Sugar sphere seeds 200 g 

Povidone 25 g 

Purified water 750 g 

Separating layer 

10 Core material 100 g 

Povidone 5 g 

Purified water 150 g 

Enteric coating layer 

15 Pellets covered with separating layer 100 g 

Methacrylic acid copolymer 50 g 

Triethyl citrate 15 g 

Talc 15 g 

Purified water 125 g 

20 

Tablets 

Enteric coating layered pellets 125 g 

Microcrystalline cellulose 300 g 

Suspension layering is performed in a fluid bed apparatus. Pariprazole is sprayed 
onto sugar sphere seeds from a water suspension containing the dissolved binder. 
The prepared core material is covered with separating layer in a fluid bed 
25 apparatus. The enteric coating layer is sprayed as a water dispersion onto the 
pellets covered with separating layer in a fluid bed apparatus. 
Enteric coating layered pellets and microcrystalline cellulose are mixed and 
compressed into tablets as described in Example 1. 
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Example 13 
Enteric coating layer 

Pellets covered with separating layer 200 g 

5 Hydroxypropyl methylcellulose acetate succinate 100 g 

Triethyi citrate 30 g 

Purified water 309 g 

Ethanol 720 g 

10 Tablets 

Enteric coating layered pellets 100 g 

Microcrystalline cellulose 227 g 

Crospovidone 5 g 

Sodium stearyl fumarate 1 g 



The pellets covered with separating layer are produced as in Example 7. 
The enteric coating layer is applied in a fluid bed from a water /ethanol solution. 
The Vickers hardness on enteric coating layered pellets is measured to a value of 
5. Enteric coating layered pellets and tablet excipients are mixed and compressed 
15 into tablets as in Example 2. 

Example 14 

Enteric coating layer 
20 Pellets covered with separating layer 

Methacrylic acid copolymer 

Triethyi citrate 

Mono- and diglycerides 

Polysorbate 80 
25 Purified water 

Over-coating layer 
Enteric coating layered pellets 
Hydroxypropyl methylcellulose 
30 Magnesium stearate 
Purified water 



200g 
200g 
60g 
10 g 

lg 
391 g 



471g 

6g 
0-2g 
120g 
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Tablets 

Over-coating layered pellets 140 g 

Microaystalline cellulose 114 g 

Sodium stearyl fumarate 0.4 g 



Pellets covered with separating layer are produced according to Example 7. 
The enteric coating layer and the over-coating layer are sprayed onto pellets in a 
fluid bed apparatus. Over-coating layered pellets and tablet excipients are 
compressed using a single punch (round, 12 mm) tableting machine. Upper punch 
10 force is set to 6 kN. 

Example 15 



Enteric coating layer 

15 Pellets covered with separating layer 200 g 

Methacrylic acid copolymer 40 g 

Triethyl citrate 12 g 

Mono- and diglycerides 2 g 

Polysorbate 80 0.2 g 

20 Purified water 78 g 

Over-coating layer 

Enteric coating layered pellets 200 g 

Hydroxypropyl methylcellulose 4 g 

25 Magnesium stearate 0.1 g 

Tablets 

Over-coating layered pellets 69 g 

Microaystalline cellulose 230 g 

30 Sodium stearyl fumarate 0.7 g 



Pellets covered with separating layer are produced according to Example 7. 
The enteric coating layer and the over-coating layer are sprayed onto pellets in a 
fluid bed apparatus. The amount of enteric coating layer material used in this 
35 example corresponds to an enteric coating layer thickness of approx. 20 \xxil Over- 
coating layered pellets and tablet excipients are compressed using a single punch 
(round, 10 mm) tableting machine. Tablet weight approx. 330 mg. 
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Example 16 



Enteric coating layer 

Pellets covered with separating layer 500 g 

5 Cellulose acetate phtalate 375 g 

Diethyl phthalate 150 g 

Acetone 2 000 g 

Ethanol , 2 000g 

10 Tablets 

Enteric coating layered pellets 100 g 

Microcrystalline cellulose 300 g 

Crospovidone 8 g 

Sodium stearyl fumarate 1 g 



The pellets covered with separating layer are produced as in Example 7. 
The enteric coating layer is applied in a fluid bed from a acetone/ethanol solution. 
Enteric coating layered pellets and tablet exqpients are mixed and compressed 
into tablets as in Example 2. 

15 

The results from tests on acid resistance of the enteric coating layered pellets and the 
compressed tablets are disclosed in Table I, below. 

Table I 

20 



Example 
No 


Acid resistance, pellets 
<%>, 


Acid resistance, tablets 
<%), 


1 


100 


93 


10 


99 


93 



Comments: 

Surprisingly, die acid resistance, tablets, shows that the enteric coating layer according to 
25 the present invention sufficiently withstands compression. 



i 
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Reference example I 



Tablets 

Omeprazole enteric coating layered pellets 180 g 

5 Microaystalline cellulose 219 g 
Sodium stearyl fumarate 1 g 

Omeprazole pellets from Losec® 40 mg capsules are mixed with microaystalline 
cellulose and sodium stearyl fumarate and compressed into tablets using a single 
10 punch tableting machine. The Vickers hardness on the enteric coating layered 

pellets is measured to a value of 22. The tablet tooling is round with a diameter of 
10 mm Punch force is set to 3.7 kN. 



15 



20 



25 



Reference example II 
Tablets 

Lansoprazole enteric coating layered pellets 276 g 

(content of Lanzo® 30 mg capsules) 

Microaystalline cellulose 644 g 

Lansoprazole pellets are mixed with microcrystalline cellulose and tableted in a 
single punch tableting machine. The Vickers hardness on enteric coating layered 
pellets is measured to a value of 18. The tablet tooling is round with a diameter of 
12 nun Punch force is set to 3.6 kN. 

Reference example m 

Core material 

Magnesium omeprazole 15.0 kg 

Sugar sphere seeds 15.0 kg 

Hydroxypropyl methylcellulose 2.25 kg 

Purified water 40 kg 
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Separating layer 

Core material 15.0 kg 

Hydroxypropyl cellulose 1.5 kg 

Talc 2.57 kg 

5 Magnesium stearate 0.21kg 

Purified water 30 kg 

Enteric coating layer 

Pellets covered with separating layer 200 g 



10 Enteric coating layer material is used as described in Drugs Made In 
Germany 37, No. 2 (1994), p.53, Table 1, Formulation no. 9. 
The amount of coating polymer as calculated in above reference 
is40%(w/w). 



15 Over-coating layer 

Enteric coating layered pellets 
Hydroxypropyl methylcellulose 
Magnesium stearate 
Purified water 

20 

Tablets 

Over-coating layered pellets 
Macrocrystalline cellulose 
Sodium stearyl fuznarate 

25 



291 g 
4 g 
0.2 g 
80g 



75g 
174 g 

0.6 g 



Suspension layering is performed in a fluid bed apparatus. Omeprazol 
magnesium is sprayed onto sugar sphere seeds from a water suspension 
containing the dissolved binder.The separating layer, enteric coating layer and the 
over-coating layer are sprayed onto pellets in a fluid bed apparatus. The over- 
30 coating layer is applied to prevent sticking of pellets before tableting. Over- 
coating layered pellets and tablet excipients are tableted as in Example 1. Upper 
punch force is set to 5 kN. 



35 



The results from tests on acid resistance of the enteric coating layered pellets and the 
compressed tablets are disclosed in Table II, below. 
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Table II 



Reference 
example number 


Acid resistance pellets 
(%), 


Acid resistance tablets 
<%), 


I 


97 


6 


n 


98 


25 


m 


98 


82 



Comments: 

As can be seen from the presented data, the enteric coating layer of the products studied, 
including the two marketed products (Reference examples I and II) do not possess the 
mechanical properties required to withstand compression into tablets. 
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CLAIMS 



1. An oral pharmaceutical multiple unit table ted dosage form comprising tablet 
excipients and individually enteric coating layered units of a core material 

5 containing active substance in the form of an acid labile H + K*-ATPase inhibitor or 

one of its single enantiomers or an alkaline salt thereof, optionally mixed with 
alkaline compounds, covered with one or more layer(s) of which at least one is an 
enteric coating layer, whereby the enteric coating layer has mechanical properties 
such that the compression of the individual units mixed with the tablet excipients 
10 into the multiple unit tableted dosage form does not significantly affect the acid 
resistance of the individually enteric coating layered units. 

2. A tableted dosage form according to claim 1, wherein the active substance is a 
compound of the general formula I or an alkaline salt thereof or one of its single 

15 enantiomers or an alkaline salt thereof 

O 
II 

He^— X— S— Het 2 I 

wherein 



20 Het, is 



or 




Hetjis 
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wherein 



N in the benzimidazole moiety means that one of the carbon atoms substituted by 
R^R*, optionally may be exchanged for a nitrogen atom without any substituents; 
Rl, R2 and R3 are the same or different and selected from hydrogen, alkyl, alkoxy 
optionally substituted by fluorine, alkylthio, alkoxyalkoxy, dialkylamino, 
piperidino, morpholino, halogen, phenyl and phenylalkoxy; 

R 4 and Rj are the same or different and selected from hydrogen , alkyl and 
ar alkyl; 

R' 6 is hydrogen, halogen, trifluoromethyl, alkyl and alkoxy; 

are same ° r different and selected from hydrogen, alkyl, alkoxy, 
halogen, halo-alkoxy, alkyicarbonyl, alkoxycarbonyl, oxazolyl, trifluoroalkyl, or 
adjacent groups R^R, form ring structures which may be further substituted; 




f 1 

It*, 
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R, 0 is hydrogen or forms an alkylene chain together with R3 and 

R, t and are the same or different and selected from hydrogen, halogen or alkyl 

except the compounds 5-methoxy-2[[(4"methoxy-3,5-dimethyl-2- 
pyridinyl)methyl]sulfinylHH 

2-pyridinyl)methyl]siilfinyl]-lH-ben2imidazole and 5-carbomethoxy-6-methyi- 
2[[(3,4^iimethoxy-2-pyridin^^^ or their single 

enantiomers or alkaline salts thereof. 

3. A tableted dosage form according to claim 1, wherein the active substance is 
one of the following compounds 

OCH2CF 3 

/ 

H 




/ 
H 



r 
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I 



or an alkaline salt thereof or one of its single enantiomers or an alkaline salt 
thereof. 

4. A tableted dosage form according to claim 1, wherein the acid resistance of 
the individually enteric coating layered units is in coherence with the 
requirements on enteric coated articles defined in the United States Pharmacopeia. 

5. A tableted dosage form according to claim 1, wherein the acid resistance of 
the individually enteric coating layered units does not decrease more than 10 % 
during the compression of the individually enteric coating layered units into the 
multiple unit tableted dosage form. 

6. A dosage form according to claim 1, wherein the enteric coating layer 
covering the individual units comprises a plasticized enteric coating layer 
material 
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8. A tableted dosage form according to claim 1, wherein the individually enteric 
coating layered units are further covered with an over-coating layer comprising 
pharmaceutically acceptable excipients. 

5 9. A tableted dosage form according to claim 1, wherein the dosage form is 
divisible. 

10. A tableted dosage form according to claim 1, wherein the dosage form is 
dispersible to a suspension of individually enteric coating layered units in an 

10 aqueous liquid 

11. A tableted dosage form according to claim 1, wherein an optionally applied 
separating layer comprises pharmaceutically acceptable excipients which are 
soluble, or insoluble but disintegrating in water, and optionally alkaline 

15 compounds. 

12. A tableted dosage form according to claim 1, wherein the core material is a 
seed layered with the active substance. 

13. A tableted dosage form according to claim 12, wherein the seeds have a size of 
0.1 - 2 mm. 

14. A process for the manufacture of a pharmaceutical multiple unit tableted 
dosage form comprising tablet excipients and individually enteric coating layered 
units of a core material containing active substance as defined in claim 1 
optionally mixed with alkaline compounds, wherein the core material is 
optionally covered with one or more separating layer(s) and further covered with 
one or more enteric coating layer(s), whereafter the individually enteric coating 
layered units are compressed into a tablet and whereby the enteric coating layer 
has mechanical properties such that the compression of the individual units mixed 
with the tablet excipients into the multiple unit tableted dosage form does not 
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significantly affect the acid resistance of the individually enteric coating layered 
units. 

15. A process according to claim 14, wherein the individually enteric coating 
layered units are further coated with an over-coating layer before compression of 
die individual units into the multiple unit tableted dosage form. 

16. A tableted dosage form according to any of claims 1 to 13 for use in therapy. 

17. A tableted dosage form according to any of claims 1 to 13 for use in inhibiting 
gastric acid secretion in mammals and man. 

18. A tableted dosage form according to any of claims 1 to 13 for use in the 
treatment of gastrointestinal inflammatory diseases in mammals and man. 

19. A method for inhibiting gastric acid secretion in mammals and man by 
administering to a host in need thereof a therapeutically effective dose of a 
multiple unit tableted dosage form according to any of claims 1 to 13. 

20. A method for the treatment of gastrointestinal inflammatory diseases in 
mammals and man by administering to a host in need thereof a therapeutically 
effective dose of a multiple unit tableted dosage form according to any of claims 
1 to 13. 

21. A press-through blister package comprising a multiple unit tableted dosage 
form according to any of claims 1 to 13. 
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DE-T- 


68907177 


13/01/94 






ES-T- 


2055775 


01/09/94 






HK-A- 


123394 


18/11/94 






JP-A- 


2164821 


25/06/90 






SE-A- 


8803822 


26/10/88 






US-A- 


5178868 


12/01/93 


W0-A1- 9222284 


23/12/92 


AU-A- 


1974692 


12/01/93 




BG-A- 


98286 


15/08/94 






CN-A- 


1067809 


13/01/93 






CZ-A- 


9302764 


13/07/94 






DE-A- 


4219390 


24/12/92 






EP-A- 


0519365 


23/12/92 






EP-A- 


0589981 


06/04/94 






FI-D- 


935677 


00/00/00 






JP-T- 


6508118 


14/09/94 






NO-A.D- 


934648 


16/12/93 



4 
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